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The RolaVeyor 


cuts handling time by 50%, 


gf 


rs, 


‘We have found The RolaVeyor 
invaluable, especially when load- 
ing and unloading goods vehicles, 
when speed is essential. There 
has been a 50°, saving of time in 


handling”. 


Norman Foods Ltd., Birkenhead | 








The RolaVeyor, an improved 
form of gravity roller con- 
veyor, is calling forth praise 
such as this from all parts of 
the production world. 

Production Engineers every- 
where are experiencing its 
time and money saving quali- 
ties. If you feel that your out- 
put could perhaps be higher 
and your costs lower, our 
technical representative will 
be pleased to discuss the 
many types of RolaVeyor 


equipment with you. 


YOU WILL BE WELCOMED AT STAND 
No.. D.522 & 623 AT THE B.IF. 
BIRMINGHAM 





MAKERS OF THE COLLIS TRUCK @UM@ UIE Momeoitn en 


NAME THAT 


Write for full details to: 
Dept. E.18. J. Collis & Sons, Ltd., 
42-44 Regent Sq., Gray’s Inn Rd., 
London, W.C.I. Ter. 6141 
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“Until recent years, Toys were not considered worthy of 
more serious attention by Engineers generally. 


We feel, however, that right from the beginning of our 
contacts with your Company, all the engineering knowledge 
in all sections, be it Management, Design, Tool Room, or 
Production departments, was put wholeheartedly at our 
disposal, and contributed to that feeling of co-operation so 
essential to the successful development of any project. 


Co-operation has been the keynote of our relationship 
and has enabled all parties to work as one team with the 
ultimate success of producing good castings and good toys. 


Toys, as any other industry, have requirements peculiar 
to their own trade, but your staff made it their business to 
become acquainted and absorb these particular requirements 
in an astonishingly quick time, which contributed greatly to 
the successes achieved” 


Extroct from letter from The Mettoy Co. Led., Northampton. 


BIRMID WORKS «+ SMETHWICK 40 





THE BIRMINGHAM ALUMINIUM CASTING 1903 CO LTD 


BIRMINGHAM 
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 SCREWCUTTING 
AT 480 SURFACE FEET PER MINUTE ON A 


STAN DARD 


VER 5 


ee | 











Using this new | 
 screwcutting 
"technique similar 
reductions are possible 
on all “Ward” machines 
having screwcutting motion 


OLE CO. LTD 


SELLY OAK /¢2\ BIRMINGHAM 29 


TELEPHONE SELLY OAK 1131! 
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, 17" swing also available, 


Write for descriptive leaflets . 
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Early in this century, 
Carl Edvard Johansson 
gave to the world, with his 
precision blo ck gauge, the 
first practical means of 
observing a precision 
standard in normal 
workshop cond itions 




























ODAY, the “ Mikrokator ” 
system of twisted strip mechanical amplification 
makes a similar contribution to industry. 





Offering a frictionless, precise and yet extremely rapid method of mechanical 
comparison, the method can be applied to a multitude of uses. 


As a comparator, such an instrument is entirely independent of outside 
sources of energising, but at the same time of small compass, and equally 
efficient on any inclination. v 


Standard applications of the method include a precision comparator, extenso- 
meter, pressure gauges, surface finish calibration, and micro hardness testers. 


If your measuring is presenting any difficulties, we shall be very happy to 
discuss with you how your problems can be solved. 





| OUR: Fre, SOUTHFIELDS ROAD, DUNSTABLE, BEDS. 
PRECISION TOOLS AND INSTRUMERTS Tel: Dunstable 422/3 
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*Newallastic’’ bolts and studs have qualities which 
: are absolutely unique. They have been tested 
by every known device, and have been proved 
| to be stronger and more resistant to fatigue 
than bolts or studs made by the usual method. 
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POSSILPARR GLASGOW -N 
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Machinery Showrooms at: 
SHEPFIELD - SILVERTOWN - GLASGOW 
BRITON FERRY - LIVERPOOL 





ya iti Mm ii) ¢ 


your copy 
loday oom 


The “Albion” Machinery Catalogue a a LWW. 
lists stock holdings of modern new, 


rebuilt and second-hand machinery 
under the following section headings: 
Section I—Machine Tools 
Section 2—Sheetmetal Working om 
Machinery 


Section 3—Woodworking Machinery 

Section 4—Engineers’ Small Tools and C ATA ce) G U E 
Workshop Accessories F 

Section 5—PowerPlant,Compressors, ; 
Pumps 

Section 6—Foundry and Forge Plant 

Section 7—Electrical Plant and Equip- 
ment 

Section 8—Locos, Cranes and Con- 
tractors’ Plant 

Section 9—Boilers and Tanks 


THO'W.WARD LID 


ALBION WORKS 
SHEFFIELD 
PHONE 26311(I5 Lines): GRAMS FORWARD SHEFFIELD 


LONDON OFFICE: BRETTENHAM HOUSE 
LANCASTER PLACE - STRAND- W-C-2 
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FESCOL-ising 


—the ECONOMICAL answer to 
machine. 


Despite the efforts 3 
cerned, ede a 
occur. Before scrapping gice 
parts ask us if rectificat 
possible by the “FES COLE: 
Process of Electro - Chemical : 
Deposition ofa new,over-dimen- 
sion surface. A part 
and then machined to size” 
generally superior to the ord 

ary production item. 

List P.E.2 describes this 1 
many other important uses'# 
“FESCOL”-ising. We invi 
executives to write for a 2.0958 25 


FESCOL FACILITIES SARE 
NOW AVAILABLE WITH 
150 MILES OF MOST \'¢ 
INDUSTRIAL CENTR 
IN GT. BRITAIN...) 


| Send i to F FESCOL— 
“FESCOL LIMITED_--d{(-- 


ORIGINATORS OF HEAVY DEPOSITION 


SOLE LICENSEES FOR FRANCE. SOCIETE FESCOL 


MFGISTE RED Twat a 
SOLE LICENSEES FOR AUSTRALASIA. OE HAVILLAND bss om. bed ae cone, Gaaatoem, aS N O R T R O A D 
Northern Works : KARRIER WORKS, CABLE ST., HUDDERSFIELD 
Scottish Works : INDUSTRIAL ESTATE, PORT GLASGOW L O NDC oO N AN. /, 
ER tams- téscotoom: T PWONES dowbow 
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Wickman multi-spindl« at 


bring short run jobs within the scop: of 


/ 7 


- BRISTOL . BIRMINGHAM © MANCI 
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leautomatics 
of cost cutting automatic production 





and speed output 
on jobs like this CONNECTING ROD BOLT 


p radix c d complete 


in 241 secs. 


“> 


~~ 









Big tough jobs like this chrome nickel steel 
connecting rod bolt are regularly being 
produced faster and with greater accuracy 
on Wickman Multi-Spindle Automatics. 


Long runs need not be a pre-requisite for 
automatic production. By means of the 
Wickman patent autosetting mechanism all 
tool feed strokes and bar feed can be reset 
in five minutes or less without cam-changing. 
This means faster set-up and change-over 
from one job to the next, and higher machine 
utilisation. 


Many jobs now being produced on capstan 
lathes could be produced faster and for less 
on Wickman automatics. Let the Wickman 
Project Engineering Department examine 
your production needs. 
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No. | STATION 


Roller box turn top dia. 
of stem halfway. Break- 
down and form chamfer 
on head. 





No. 2 STATION 





No. 3 STATION 


Roller box turn front 
dia. of stem. Form turn 
two relief diameters. 





No. 4 STATION 


Skive to finish form 
two relief portions and 
undercut. 





No. 5 STATION 


Part-off and breakdown 
form end of bar. 
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SIMPLE TO SET UP 2 controls only— matching control 
and infinitely variable power control, from zero to full power. 


EASY TO OPERATE Can be operated by unskilled female 
labour. 


COMPACT Floor area 4’ 2” x 4 8” 


nthe these 


GENEROUSLY RATED 25 k.w. continuous. 
35 k.w. Intermittent. i 


OVERLOAD PROTECTION Automatic voltage control on 
valve filaments. Fully protected circuits with tell-tale 
indicator lights. 


Why not invite our engineers to visit your works 
and advise you on your soldering, brazing and 


heat-treatment problems. These operations can 
probably be mechanised. 


*> te + 


APPLIED HIGH FREQUENCY LTD. 


ACTARC WORKS, GOLDHAWK ROAD, LONDON, W 12 
Telephone: Shepherds Bush 1151 


|N MECHANISED 





STECIALISTS INDUCTION HEATING 
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MAXICUT GEAR SHAPERS 


= Capacities up to 18 p.c.d. 





For .high ‘production heavy 
duty shaping of spur, helical 
and internal gears. The 
MAXICUT Gear Shapers 
combine exceptional rigid- 
ity with outstanding features 
} of design and control. 





DRUMMOND BROS., LTD., GUILDFORD, ENG. 


____._.__ _Sales and{Service for the British Isles: 
BRUMMOND-ASQUITH (SALES) LTD. 
King Edward House - New Street EIRMINGHAM 


Phone : Midland 3431-2-3 Grams: Maxishape. B’ham 
also at LONDON and GLASGOW 
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when you install the 


‘AIRTRIP?’ 


for safe, instant control of 
interlocking guards—a 
standard installation, manu- 
factured by 


PRESS GUARDS LTD 


and incorporating MAXAM 
Air Valves and Cylinders. 
Easily fitted, it gives speed and | 
efficiency of working —in- 
creased output is assured. ke 


The **AIRTRIP "’ can be used on all presses 
up to 100 tons capacity. Operation is simple 
and infallible— depression of the pedal 
closes the guard and at the same time 
actuates the MAXAM Valve, which passes 
air to the MAXAM Air Cylinder to engage 
the clutch. This arrangement frees both 
hands of the operator and allows much 





ae 


PNEUMATIC EQUIPMENT 


MAXAM Air Control Valves are available for many 
purposes, and for hand, foot. cam, ele-tr cal, mech ini- 
cal or pressure acturtion. MAXAM Air Cyl nders 
range from {” to 20” dia. bores x any stroke, 


Photograph by courtesy of Standard Telephones and Cables Limited 


ES I, 0 








INCREASED 


lighter operation of the foot pedal. Also, 
since there can be no attempt to engage the 
clutch until the guard is fully closed, failure 
of the clutch locking gear is completely 
avoided. 

The **AIRTRIP”’ is designed to corply 
with H.M. Factory Departments Recom- 
mendations. Patents pending. 


ENQUIRIES FOR ‘ AIRTRIP’ 


to Messrs. PRESS GUARDS LTD., 372-8 Farm Street, 
Hockley, Birmingham. 


ENQUIRIES FOR MAXAM 

AIR VALVES AND CYLINDERS to the CLIMAX 
ROCK DRILL & ENGINEERING WORKS LTD., 
4 Broad Street Place, London, E.C.2. 
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A comprehensive range of Bull fractional 
horsepower motors is now available, 
and early deliveries can be arranged. 


When you require Fractional H.P. Motors, Consult 


BULL MOTORS 


BULL MOTORS (E. R. & F. TURNER LTD.), IPSWICH, LONDON, BRISTOL, 
BIRMINGHAM, MANCHESTER, BRADFORD, NEWCASTLE, GLASGOW 





LATHES 


cadetship in Aa 
fet ection in Planets * 


SWIFT LATHES are built as both Centre Lathes and Surfacing and 
Boring’ Lathes, and range from 17in. swing to 72in. swing, with any length 
desired between centres. 

SWIFT-SUMMERSKILL PLANING MACHINES are built from 
2ft. Oin. square up to 6ft. Oin square, of any length of table up to 40ft.0in., 
of both Double Column and Openside types, with either all Electric or 
reversing Two Belt Drive. Special All Electric Feed Motion, 


GEO. SWIFT & SON LTD. 


CLAREMONT WORKS - HALIFAX * ENGLAND 
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Mr. E. J. H. JONES, M.B.E., M.1.Prod.E. 


Mr. E. J. H. Jones, Works Manager of A.E.C. Ltd., Southall, 
has given a great deal of valuable service to the Institution since 
he became a member in 1929. 

He was elected President of the London Section in 1933, and 
has since served continuously on Council. He has also served on 
the London Section Committee, the original Library Committee, 
the Standards Committee, and the Membership Committee, and 
at the present time he is a member of the Finance and General 
Purposes Committee. In addition, he has devoted considerable 
time and thought to assisting the activities and progress of the 
Institution in many other ways. 

Mr. Jones was awarded the Institution Medal for the Best Paper 
presented by a Member in 1933, and is the author of the book, 
‘** Production Engineering—Jig and Tool Design,’ which carries 
the recommendation of the Institution. Five editions have been 
published, including one in the United States of America. 

After serving his apprenticeship with Peter Hooker, Ltd., 
general engineers, the company was taken over by the Gnome and 
Le Rhone Engine Company, and Mr. Jones was at various times 
Foreman in the General Machine Shop, Jig and Tool Draughtsman, 
and Estimator and Draughtsman in the Experimental Department. 

In 1920, ‘“ E. J. H.”—the initials by which he is familiarly 
known—joined the Associated Equipment Company (now A.E.C. 
Ltd.) as Jig and Tool Draughtsman, and has since remained with 
this company. He has served in many capacities, including those 
of Ratefixer, Chief Draughtsman Jig and Tool, and Jig and Tool 
Superintendent, and was appointed to his present position as 
Works Manager in 1938. He is also a Director of A.E.C. Ltd., 
British United Traction, Ltd., and Monaco Engines Ltd. 

Mr. Jones is a Member of the Council and the Executive Com- 
mittee of the Production Engineering Research Association of 
Great Britain, a Governor of the Southall Group of Technical 
Colleges, and a member of the Executive of the London Association 
of Engineering and Allied Employers Federation. 

In 1944, H.M. the King conferred on Mr. Jones the award of 
M.B.E. among the Birthday Honours. 


SCHOFIELD SCHOLARS LEAVE FOR U.S.A. 


Winners of the 1950 Schofield Scholarships, Mr. W. N. Aspinall (left) and 
Mr. B. E. Stokes (right) sailed for the United States on board R.M.S. “‘ Queen 
Mary” on Wednesday, 15th March. The President-Elect of the Institution, 
Major-General K. C. Appleyard, C.B.E., T.D., D.L., J.P., M.1.Mech.E., 
\.I.M.E., M.I.Min.E., is seen here with Mr. Aspinall and Mr. Stokes prior to 
their departure for Southampton. 
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INSTITUTION NOTES 
April, 1950 


COUNCIL ELECTIONS, 1950/5I--NOMINATIONS 


(a) In addition to Officers and Section representatives, Council 
includes twelve Elected Members (i.e., ten Members and two Asso- 
ciate Members). In accordance with Article of Association 33 (c), 
six of these twelve members (i.e. five Members and one Associate 
Member) shall retire each year, but they may seek re-election. 


(b) In accordance with Article 35, nominations are now 
invited to fill six vacancies for clected members to serve on 
Council for 1950/51 (i.e. five Members and one Associate 
Member). 


(c) Candidates for election must be nominated in writing by 
three Members or Associate Members of the Institution, nominations 
to reach Head Office not later than 24th April, 1950. 


(d) In addition to nominations as in (c), each Section Com- 
mittee may nominate one candidate. 


N.B.—Before nominating candidates for election, their prior 
consent should be obtained. 


The next Meeting of Council will be held on 
SareEee oy Coen Thursday, 27th April, 1950, at 11 a.m., at 36, 
Portman Square, London, W.1. 


The inaugural meeting of the Reading Sub- 
Section was held on 21st, February, 1950, at the 
Great Western Hotel, Reading, and was preceded 
by an informal dinner party attended by the Mayor of Reading and 
executives from local industries. 

The London Section President, Mr. William Core, was in the Chair, 
and the Chairman of Council, Mr. John Hill, Mr. J. E. Blackshaw, 
M. B. E., and Mr. A. L. Stuchbery, past Presidents of the London 
Section, and several members of the London Section Committee 
were present. The local and technical press was also well represented. 

In his opening address, Mr. Core outlined the growth of the 
Institution and emphasised the need for a Section in the Reading 
district to cater for members not able to attend the London Meet- 
ing, and also the advantage to potential members and local industry. 


FORMATION OF 
READING SUB-SECTION 
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A lecture on “ The Production Engineer’s Responsibility for 
National Prosperity’’, by Mr. B. H. Dyson, was appreciated by 
approximately 130 members and visitors, and the subsequent lively 
discussion was only limited by time available. 

After the lecture, the Chairman of Council briefly outlined act- 
ivities of the Institution, referring to the Research Committee's 
work on the Measurement of Productivity. ‘The forthcoming intro- 
duction of the Associate Membership examination, which would 
supersede the old Graduate examination, coupled with the close 
liaison which the Education Officer had established with Technical 
Colleges throughout the country, had done much to strengthen the 
courses for the Higher National Certificate in Production Engineer- 
ing which were now being introduced at an increasing number of 
colleges. 

The Mayor of Reading, Colonel G. F. Field, expressed his app- 
reciation of the eforts made by the officers of the Institution to 
provide facilities in the district whereby production engineers could 
meet to di cuss their problems, and hear lectures on the most im- 
portant subject of “‘ Production’’. He felt sure that the effort 
would be well supported, and would contribute towards establish- 
ing improved technic il educational facilities in the district. 

The Acting Section Honorary Secretary, Mr. F. W. Waller, who 
is to be congratulated on his initiative in stimulating local interest 
in the Institution, announced that several members had already 
expressed their willingness to form a Section Committee, which 
would be elected at the next meeting. 

The future of the Sub-Section is indeed very promising, but its 
success will depend upon the support of members and potential 
members in the district, in addition to the hard work of the future 
Chairman, Honorary Secretar , and Committee. 

Valuable assistance has been given by Head Office Staff in pro- 
viding information for the formation of the Sub-Section. 


CONFERENCES on 1° One Day Conferences on Material Hand- 
MATERIAL HANDLING ling are to be held next month. The first, on 
May 13th, has been arranged by the Western 
Section, and will be held in Bristol. Invitations are being issued to 
all members of the Institution in the South-Western area. 
The second Confrence will be held in Coventry, on May 2oth, 
1950, as already announced. 


1.P.E. EXAMINATION §=At a Meeting of Council held on 20th January, 
REQUIREMENTS | 940, it was agreed that all candidates who com- 
pletely satisfied the Graduateship Examination requirements, or 
gained complete exemption from them, before 1st September, 1950, 
and are elected Graduates or make application for election before 
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that date, may be deemed to have satisfied the examination require- 
ments of the Institution in all respects. 

When the time comes for their application for transfer to the 
grade of Associate Member, they may not be asked to undertake 
any other examination or part of an examination. 


1.C.W.A. The first Residential Summer School of the Insti- 
SUMMER SCHOOL jute of Cost and Works Accountants will be held 
at St. Catharine’s College, Cambridge, from Monday, 3rd July 
to Friday, 7th July, 1950. 

‘The following addresses will be given :— 

‘** Accounting for Inflation—Viewpoints of An Economist and 
An Accountant,” by W. T. Baxter, B.Com., C.A., Professor of 
Accounting in the University of London. 

‘* Financial Planning and Its Relation to Costing,” by A. H. Syme, 
C.A., A.C.W.A., Director of Brush Electrical Engineering Co., Ltd. 

‘* Statistical Control for Top Management,” by G. T. Verrall, 
M.A., A.M.I.C.E., Director of Courtaulds, Ltd. 

‘“* Overheads and Their Treatment in Costing, with particular 
reference to the Present Economic Situation,”. by C. E. Sutton, 
A.S.A.A., A.C.W.A., Deputy Chief Accountant of The Metal Box 
Co., Ltd. 

‘** Management Accounts,” by Sir Charles Renold, J.P., Chair- 
man of the Renold & Coventry Chain Co. and of the British 
Institute of Management. 


** Developments in Industrial Accountancy,” by L. W. Robson, 
F.C.A., F.C.W.A., A.1.Prod.E., President Designate of the I.C.W.A. 


BRITISH The following Standards have recently been issued and 
STANDARDS § are obtainable from the British Standards Institution, 
28, Victoria Street, Westminster, S.W.1 :— 

876: 1949 Hand Hammers (price 3s. 6d. post free). 

1609 : 1949 Press Tool Sets (price 1os. 6d., post free). 


I.P.E. Representative on appropriate B.S.I. Committees: Mr. 
J. E. Baty, M.I.Prod.E. 


NEWS OF MEMBERS 


Mr. F. A. Bailey, Associate Member, is now Assistant Design 
and Development Engineer to Hadfields, Ltd., Sheffield. 

Mr. Victor Bailey, Associate Member, is now Works Manager 
of Joseph Gillott & Sons, Ltd., Birmingham. 

Mr. A. B. Bassett, Associate Member, has now joined A. V. Roe 
(Canada), Ltd., at Malton, Toronto, as Tool Engineer on Gas 
Turbine Engine Production. 
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Mr. Miles Clegg, Associate Member, has recently taken a post 
as Mechanical and Production Engineer to Anglo-America 5.A., 
Sao Paulo, Brazil. 

Mr. Arnold G. Cooper, Associate Member, has been appointed 
Works Manager to The Trussed Concrete Steel Co. Ltd., Man- 
chester. 

Mr. F. J. Cordwell, Associate Member, has acquired the business 
of Wilmor Jig & Tool Co., Ashton-under-Lyne. Mr. Cordwell 
was formerly on the Executive Staff of Coventry Gauge & Tool 
Co. Ltd. 

Capt. H. Corthorn, R.E.M.E., is now Staff Captain to the 
Assistant Director of Mechanical Engineering, Headquarters, 
North-West District, Preston. 

Mr. George Forrest, Associate Member, is now Design Engineer 
to Millspaugh, Ltd., Sheffield. 

Mr. James France, Member, is now General Manager of Orme, 
Evans & Co. Ltd., Wolverhampton, one of the Brockhouse Group. 

Mr. E. Garlick, Associate Member, is now Works. Manager at 
the Goss Printing Press Co., Preston. 

Mr. D. Griffiths, Associate Member, is now Chief Ratefixer 
with Electrolux, Ltd., Luton. 

Mr. R. Hewetson, Associate Member, has been appointed 
Director (Works and Production) of his company, Marco Refriger- 
ators, Ltd. 

Mr. J. C. Holmes, Intermediate Associate Member, has been 
appointed Chief Planning Engineer for British Olivetti, Ltd., 
Glasgow. 

Mr. J. W. Lowe, Associate Member, is now Works Manager, 
Central Workshops, National Coal Board, East Midlands Division, 
Area No. 7. 

Mr. C. M. Moatt, Associate Member, has become a Director 
of MACC-Metals (London), Ltd., Macclesfield. 

Mr. John Oliver, Associate Member, is now Engineering Designer 
with British Cellophane, Ltd., Bridgwater, Somerset. 

Mr. K. H. Platt, Associate Member, has taken up the position 
of Chief Education Officer with The Brush Electrical Engineering 

Co. Ltd., Loughborough. 

Mr. G. A. Symons, Associate Member, has been appointed 
Manager of Laurance Smith, Ltd., Newhaven. 

Mr. R. Willis, Member, has been appointed Manager of the 
Fitzwilliam Works of Darwins, Ltd., Sheffield. 
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The Institution deeply regrets to announce the deaths 
of Mr. R. W. Chalmers, of Calcutta Section, and Mr. 
E. Pogson, of Manchester Section. 


OBITUARY 


BOOKS ‘* Industrial Peace In Our Time,” by Hubert Somervell, 
RECEIVED M.A. George Allen & Unwin, Ltd., London. Price 
15s. net. 

This book contains a thcughtful and sustained study of the 
fundamental relationships which will cause ind=strial harmony 
or strife. It is a book for the serious student and develops its 
argument firstly against a historical background, and then with a 
good deal of statistical evidence. 

Finally, practical examples of applications of the principles 
advanced are examined with great thoroughness. 

There will no doubt be those who will disagree with some of the 
views expressed and developed by Mr. Somervell, but all who read 
the book will be stimulated by the objective and scholarly approach. 

A.L.S. 

‘*Gas Turbines and Jet Propulsion,’ by G. Geoffrey Smith, 
M.B.E. (5th Edition). Iliffe & Sons, Ltd., London. Price 21s. net. 

‘“ Pattern Making,” by J. G. Horner, A.M.I.M.E., revised by 
P. Gates. The Technical Press, Ltd., London. Price 18s. net. 


“Five Figure (Direct Reading) Log Book”. Machinery Pub- 
lishing Co., Ltd., Brighton. Price 5/6d net. 


IMPORTANT In order that the Journal may be despatched on 
—_— time, it is essential that copy should reach the 
Head Office of the Institution not later than 40 days prior to the 
date of issue, which is the first of each month. 


ISSUE OF JOURNAL Owing to the fact that output has to be adjusted 
TO NEW MEMBERS to meet requirements, and in order to avoid carry- 
ing heavy stocks, it has been decided that the Journal will only be 
issued to new Members from the date they join the Institution. 


SECTION MEETINGS 


‘The following meetings have been arranged to take place in April and May, 
1950. Where full details are not given, these have not been received at the time 
of going to press. 


April 
4th London Graduate Section. A lecture on “In Search of a 
Procedure for the Introduction of Improvements” will be given by 


Mr. A. P. Oppenheimer, B.Sc., Grad.I.Prod.E., at the Institution of 
Production Engineers, 36 Portman Square, London, W.1, at 7.15 p.m. 


5th Halifax Graduate Section. A lecture on ‘“‘ The Production of All 
Metal *Bus Bodies” will be given by Mr. G. L. Hart, A.M.I.Mech.E., 
at the Huddersfield Technical College, Huddersfield, at 7.0 p.m. 
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April—cont. 


5th 


5th 


5th 


rith 


14th 


14th 


14th 


17th 


17th 


19th 


19th 


1gth 


19th 


20th 


24th 





Manchester Graduate Section. A lecture on “ The Extrusion of 
Metals ” will be given by Mr. J. A. Richmond, in the Reynolds Hall, 
College of Technology, Manchester, at 7.15 p.m. 


Nottingham Section. A lecture on “‘ Costing for Small Engineering 
Firms”? will be given by Mr. J. H. Smith, F.S.A.A., F.C.I.S., at the 
Victoria Station Hotel, Milton Street, Nottingham, at 7.0 p.m. 


Wolverhampton Section. <A lecture on “ Industrial l'inishes ” 
will be given by Mr. A. W. Wallbank, B.Sc., F.R.I.C., at the West 
Midland Gas Board Demonstration Room, Clarence Street, Wolverhamp- 
ton, at 7.0 p.m. 


Wolverhampton Graduate Section. <A lecture on “ Spring Man- 
ufacture ”’ will be given at the Wisemore School, Walsall, at 7.15 p.m. 


Southern Section. A lecture on “How the Money Moves in 
Business ** will be given by Mr. T. G. Rose, M.I.Mech.E., M.1I.Prod.E.., 
F.L.1.A., in the Physics Theatre, University College, Southampton, at 
7.15 p.m. 


West Wales Sub - Section. A lecture on * The Oil Industry and 
the Llandarcy Expansion Project ’’ will be given by Messrs. I. Cameon 
and P. F. Ellis, at the Central Library, Alexandra Road, Swansea, at 
7.30 p.m. 


Wolverhampton Graduate Section. The Annual Dance will take 
place at Beatties Restaurant, Wolverhampton, from 7.0 p.m. 


Derby Sub- Section. A lecture on “ Production on Capstan 
Lathes ”’ will be given by Mr. R. C. Fenton, M.I.Prod.E.. at the School 
of Art, Green Lane, Derby, at 7.0 p.m. 


Sheffield Section. A lecture on “ Joint Consultation in Industry ” 
will be given by Messrs. F. E. Maer, M.1.Prod.E., and C. Dee, at the 
Royal Victoria Station Hotel, Sheffield, at 6.30 p.m. 


Birmingham Section. A lecture on “ Planning for Production, 
Incorporating Cost Control” will be given by Mr. C. W. Higgins, 
A.C.LS., A.C.C.A., A.M.L.1.A., at the James Watt Memorial Institute, 
Great Charles Street, Birmingham, 3, at 7.0 p.m. 


Liverpool Section. The Annual General Meeting will take 
place at the Exchange Hotel, Tithebarn Street, Liverpool, at 7.30 p.m. 


Luton Graduate Section. A_ lecture on “ Surface Coatings 
and Finishes ” will be given by Mr. C. A. J. Taylor, M.Sc., A.R.I.C., in 
the Small Assembly Room, Town Hall, Luton, at 7.30 p.m. 


Western Section. A lecture on “ Foremanship” will be given by 
Mr. A. P. Young, O.B.E., at the Grand Hotel, Bristol, at 7.15 p.m. 


London Section. <A lecture on “ Mass Production of a British 
Alarm Clock ” will be given by Mr. E. Desmond at the Royal Empire 
Society, Northumberland Avenue, London, W.C.2 (using the entrance in 
Craven Street, Charing Cross), at 7.0 p.m. 


Manchester Section. A lecture on “ Developments in Oxygen 
Cutting ”’ will be given by Mr. R. E. Doré, at the College of Technology, 
Sackville Street, Manchester, at 7.15 p.m. 
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April—cont. 


26th 


26th 


27th 


29th 


ard 


3rd 


gth 


gth 


rth 


20th 


24th 


Sst 


Shrewsbury Sub- Section. A lecture on “The Production 
Engineer—His Education and ‘Training ”’ will be given by Mr. T. B. 
Worth, M.I.Mech.E., A.M.1.E.E., M.I.Prod.E., at the Technical College, 
Shrewsbury, at 7.30 p.m. 


South Wales and Monmouthshire Section. <A lecture on “ Motion 
Study” will be given by Miss Anne G. Shaw, M.A., M.1.Prod.E., 
at the South Wales Institute of Engineers, Park Place, Cardiff, at 
6.45 p.m. 


London Graduate Section. A lecture on “ Mechanical Handling 
Techniques ” will be given by Mr. W. J. Dimmock, A.M.1I.Prod.E., 
at the Institution of Production Engineers, 36 Portman Square, London, 
W.1, at 7.15 p.m. 


London Graduate Section. \ visit has been arranged to the 
National Physical Laboratory, Teddington, Middlesex, commencing at 


2.30 p.m. 


Nottingham Section. A Presidential Address will be given by 
Mr. J. H, Bingham, M.1.Mech.E., M.I.Prod.E., F.1.1.A., at the Victoria 
Station Hotel, Milton Street, Nottingham, at 7.0 p.m. 


Wolverhampton Section. A lecture on “An Assessment of 
Production Engineering Training” will be given by Mr. T. B. Worth, 
M.1.Mech.E., A.M.1.E.E., M.1.Prod.E., at the West Midland Gas Board 
Demonstration Room, Clarence Street, Wolverhampton, at 7.0 p.m. 


Birmingham Graduate Section. An address will be given 
by the Section Chairman, Mr. R. V. Brown, at the James Watt Memorial 
Institute, Great Charles Street, Birmingham, at 7.0 p.m. 


Wolverhampton Graduate Section. <A lecture on “ X-Ray of 
Castings’ will be given at the Wolverhampton and _ Staffordshire 
Technical College, Wolverhampton, at 7.15 p.m. 


Western Section. An all day conference on * Materials Handling ~ 
will take place at the Victoria Rooms, Bristol, commencing at approximately 
10.0 a.m. Full details will be circulated to members at a later date. 


Coventry Section. An all day conference on ‘ Materials Hand- 
ling * will take place, commencing at 9.30 a.m. at the Ryton Works of 
Humber Limited. 


Liverpool Section. A lecture on “The Production Engineer 
His Education and Training” will be given by Mr. T. B. Worth, 
M.1I.Mech.E., A.M.1.E.E., M.1I.Prod.E., at the Exchange Hotel, Tithe- 
barn Street, Liverpool, at 7.15 p.m. 


London Graduate Section. A visit has been arranged to the 
De Havilland Engine Co., Ltd., Stonegrove, Edgware, Middlesex, com- 
mencing at 2.15 p.m. 


Shrewsbury Sub - Section. A lecture on “ Payment by Results 
Critically Examined ” will be given by Mr. E. C. Gordon England, 
V.R.Ac.S., M.1.Prod.B.. F.LL.A., at the Walker Technical College, 
Oakengates, at 7.30 p.m. 
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ELECTION OF MEMBERS 
Meeting of Council, 26th January, 1950 


The following were elected to Membership by Council : 


As MEMBERS : 


F. W. Cooper, D. M. Doak, L. F. Farman, F. J. Fielding, W. E. Fishwick, 
T. E. Groutage, C. W. Hampton, D. M. Keir, W. Manson, G. W. H. Nash, 
J. V. Patel, E. C. Picking, V. H. Pring, Lt.-Col. J. Rice, H. S. Sykes, 
E. W. Wilkins. 


As AssociarE MEMBERS : 


B. C. Alford, F. L. Andrews, A. Beard, J. Bell, G. E. Berry, C. B. Bolton, 
Ei. R. F. Brimson, R. F. Brown, R. P. S. Buckle, G. Caplan, A. 1L.. Cattermull, 
A. N. Chatterjee, C. H. Codling, C. L. Collis, I’. C. Cooke, W. M. Cunning- 
ham, G. M. Dunn, F. A. Eastwood, C. Ellis, J. Ettenfield, R.-‘T. Farrell, 
‘Tl. Faulkner, 1. Feldman, A. G. Fisk, J. T. Foster, B. French, W. Galbraith, 
C. T. Gould, N. Greensmith, J. L. Gwyther, L. F. Hattersley, M. C. Hawkings, 
A. G. Hayek, J. C. Hendey, A. E. Hook, E. A. G. Howitt, W. Ingham, 
J. ‘T. Jefferies, D. V. Jeffery, M. F. Jones, C. J. Keedy, C. W. Key, J. P. King, 
J. A. Lamond, R. D. Lawson, D. A. W. Muir, D. S. Mulla, M. J. Muller, 
A. D. J. Myles, D. C. Norris, D. C. E. Northey, J. R. Parmenter, H. Passmore, 
S. M. Patil, P. S. Paul, A. V. H. Pearce, C. Poynton, R. Pryce-Jones, 
J. B. Rankine, B.E.M., J. F. Rawson, R. S. Read, T. Redfern, R. W. Reed, 
E. H. Revill, J. H. Ridley, F. Rigg, S. L. Robinson, G. R. M. Ross, D. Sahai, 
R. B. Scott, M. L. Sen, D. H. R. Sheret, W. T. Shiers, D. Somerville, 
C. C. Spanswick, G. Taylor, J. Taylor, W. R. Thompson, T. V. Thornley, 
T. J. E. Titford, F. G. Trott, T. L. Udall, N. H. Vincent, FE. FE. Weaver, 
G. H. Welbourne, A. Welsh, A. W. Whitehouse, Ff. A. Whitley, A. D. Will- 
cocks, J. E. Yorke. 


REINSTATEMENT AS ASSOCIATE MEMBER : 


J. S. Murphy, S. E. Parsons. 


As ASSOCIATES : 


F. W. Allard, Lt.-Col. H. O. Bates, A. C. Evans, L. F. Moore, I. Price, 
J. A. Sargrove. 


As GRADUATES : 





G. Aldridge, W. R. Bailey, B. N. Biswas, R. P. Bull, P. D. Burnett, 
D. Burrows, I. M. Campbell, E. A. Castle, A. G. Chambers, R. W. Clark, 
E. J. V. Connelly, S. J. Cook, D. Crawford, L. F. Daniels, J. G. Dawkes, 
A. G. Debbage, L. D. Done, K. Dunning, F. J. England, E. L. Everitt, 
. Fairweather, R. A. Foley, A. K. Ganguli, C. Gledstone, C. Graham, 
. E. Graham, G. A. Guy, H. C. Hartshorne, J. Hughes, J. W. Jackson, 
. Jamie, B. A. J. Jones, K. Kapur, A. Kelson, H. H. Langshur, R. J. Lec, 
. E. Levy, R. A. Mackay, R. J. Mahlich, D. Mallison, J. S. Manku,, 
Marshall, H. E. Martin-Leake, R. P. Maynard, D. I. McKinnon, 
A. Meara, J. R. Mirtle, B. B. Mukherjee, D. McFarlane Murray, 
. E. Norris, C. W. Overin, K. E. Parr, H: Prescott, J. D. Richards, 
P. Robinson, G. L. Rogers, H. B. Rogers, J. Rogers, J. A. Seager, 
Jj. Shiels, F. R. Simmons, W. G. Slater, A. R. Smith, H. Smith, 
W. Southall, J. A. Stubbs, A. C. Taylor, G. E. Tout, S. R. Twigg, 
A H. Cc. Waddington, R. N. Walker, D. W. Wood, E. G. Woodhall. 
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As STUDENTS : 


P. B. M. Argent, P. J. Armitage, I. D. Barclay, M. J. Bell, N. J. A. Bohme, 
J. R. Chisnall, J. A. Churchill, 8S. R. Clayton, J. A. Core, K. Davies, G. Dixon, 
R. Dixon, D. G. Edge, J. E. Fawcett, B. R. Ghose, S. Graham, A. Hall, 
R. Harvey, F. Hooson, R. O. Jones, R. G. Kneebone, C. W. Lewis, 
FE. G. Liddiard, N. H. MacDonald, P. R. Matthews, K. L. Morgan, B. J. Nath, 
E. Nichols, M. H. Norwood, A. G. Ochse, E. A. Oldham, D. P. Owen, 
G. S. Pigney, R. J. Spencer, T. R. Sykes, V. G. H. Tandy, M. J. Tindal, 
N. O. Turner, R. Wade, F. J. Webb, L. W. G. Wheeler, J. B. Wilcox. 


AFFILIATED FirRMs : ADDITIONAL AFFILIATE REPRESENTATIVE : 
J. Sagar & Co., Ltd. ie Gis K. H. Collinson. 
CHANGE OF AFFILIATE REPRESENTATIVE. 
Superconcrete Pipes (S.A.), Ltd. ... R. N. Verley. 
New AFriniATED Firs : AFFILIATED REPRESENTATIVES : 
Evans Medical Supplies ... see W. M. Blackie. 
‘'T. H. Manson. 
Sawell Publications, Ltd. rs W. J. Roberts. 


S. R. Millidge. 
"TRANSFERS : 
From AssOcIATE MEMBER TO MEMBER : 
C. B. Abbey, R. Appleby, F. A. Gardiner, F. E. V. Spencer, N. G. Sykes, 
G. P. Wade. 
lRoM INTERMEDIATE AssOCIATE MEMBER TO MEMBER : 
A. L. Beech. 


From INTERMEDIATE AssOCIATE MEMBER TO AssOCIATE MEMBER : 
J. W. A. Aldridge, H. Allinson, M. B. Angus, N. H. Ashworth, K. C. Bairstow, 
J. W. Baker, B. K. Banerji, H. Barber, S. C. Bate, A. E. Bebbington, H. J. Bird, 
G. E. Blake, J. M. Brice, J. R. Bridge, R. A. Brotherton, H. W. Brown, 
A. Bruce, C. H. Burbidge, V. G. Burley, P. B. Burns, D. F. H. Bysouth, 
N. S. Campbell, R. Carne, R. W. Chalmers, S. K. Chatterjec, S. R. 
Chatterjee, R. Clark, T. R. Clemence, R. Colebourne, C. E. Copley, 
W. F. Cover, L. A. Cox, S. Critchley, J. A. Crofton, J. Cuthill, J. B. Daws, 
C. R. Devlin, T. Dickson, F. H. J. Dixon, W. A. D. Dowsett, T. Dudley, 
H. J. Eden, A. E. Edwards, R. W. Evans, H. L. Fardon, G. Forrest, 
R. A. Forrester, E. E. Freestone, R. K. Gejji, G. R. Gemes, D. Gemmell, 
D. H. Ghosh, L. W. W. Gibson, F. J. Goold, J. Greenwood, D. L. Grist, 
G. Hall, J. L. Halmshaw, A. E. Hamnett, H. Harriman, A. J. Harrison, 
T. W. Hartwell, N. Hesford, W. A. Hodson, H. R. Holmes, J. A. Holmes, 
J. C. B. Hood, R. Horn, S. D. Inglis, B. V. T. Iyengar, E. Jackson, F. Jackson, 
F. Jackson, J. S. James, W. J. Jeffery, R. Jenks, T. A. Johns, G. A. Johnson, 
J. Jones, R. G. E. Jones, W. A. Jones, F. Kemsey-Bourne, C. M. Kennedy, 
J. Kinahan, D. P. B. King, F. T. Kosh, A. Larnder, J. Leach, L. Longridge, 
T. Lord, H. GO. Luck, V. V. Makhno, A. T. Martin, W. McAllister, J. P. 
McDonald, D. O. McGhie, E. G. McLeod, E. Mellors, L. Moore, 
E. A. Morgan, T. H. Mudie, S. K. Mukherjee, C. Naylor, H. J. Nelson, 
S. E. Norman, F. H. North, S. J. Nowakowski, P. J. O’Leary, E. Ormerod, 
G. R. Parry, J. C. Partridge, C. W. Pearson, N. H. Philipson, W. F. Pitts, 
A. D. Prakel, H. Pratt, S. G. Prittie, A. E. Ranger, A. B. Roberts, 
. Robertson, L. N. Sharma, W. Smith, A. D. Spragg, C. Standley, 
x. E. Stevens, W. F. Stewart, W. A. Sykes, A. E. Taylor, F. W. Thomas, 
Jj. Titherington, H. W. Tuxford, A. J. Twamley, G. E. Wale, 
. W. Wallace, N. E. Webb, G. H. Wells, W. J. White, E. J. Wilkinson, 
Wilkinson, L. P. Wilson, A. L. Wood, S. H. Wood, F. Yeomans, 
7. Young. 
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From AssociATE TO AssOCcIATE MEMBER : 
V. J. Donnelly. 


From GRADUATE TO AssOCcIATE MEMBER : 
K. R. Addison, G. S. Brosan, W. A. Clapham, J. H. Cooper, V. F. Deeves, 
E. Gillibrand, D. W. J. Lawrence, J. R. Leitch, M. G. Page, C. B. H. Parry, 
G. B. Parsons, N. H. Soulsby .]. E. Stevenson, A. E. Watkiss, C. W. White- 
head. 


From STUDENT TO ASSOCIATE MEMBER : 
K. A. W. Mollart. 


From Srupent TO GRADUATE : 
F. G. Beagley, D. Birrell, M. L. G. Boughton, C. S. Brewer, M. A. Butler, 
D. L. Clark, P. L. Cornish, L. A. Daish, H. E. Fairbrother, A. D. G. Fitzjohn, 
R. J. Ford, R. D. Jones, D. J. Lavender, H. B. Lee, F. A. Mellors, D. A. 
Monger, E. R. Newell, R. W. Page, E. A. Rice, A. T. H. Selby, G. R. 
Shearer, G. L. Smith, J. L. Whiteley, B. T. Wilkinson, G. V. Wood. 








n, 


~~ 





INDUSTRIAL 


HIGH FREQUENCY HEATING 
by R. H. BARFIELD, D.Sc., M.I.E.E.* 


Read to the Coventry Section of the Institution, by Mr. M. G. Gibbs,+ on 
7th October, 1949. 


No one here will, I am sure, dispute the importance to industry 
of heating techniques. Industry may, in fact, be said to have 
begun with the discovery of fire, or at any rate it could not have 
begun before. Without heat and, indeed, skilled heat-treatment, 
metal working of any kind would be impossible. The metals 
themselves could not even be derived from their ores. Again, in 
an entirely different field, the prehistoric arts of pottery manu- 
facture could never have developed beyond the most primitive 
state without the dexterous application of heat to the kilns and ovens 
for drying and firing. At almost every stage of industrial develop- 
ment new forms of heat-treatment have come upon the scene. 
Sometimes it is the discovery of the new heating technique which 
has brought about or suggested the new process. Sometimes the 
reverse is true—that is to say, the difficulties of manufacturing new 
inventions have led to the discovery of new ways of heating. More 
often it is difficult to say which came first. 

A glance at the history of industrial development reveals in- 
numerable examples of these truths. The association of iron and 
coal ; of the steam engine with improved method of burning the 
coal ; of the internal combustion engine and oil fuel ; of steel in 
the shipbuilding industry and the oxy-hydrogen flame ; the dis- 
covery of the electric arc and the new processes made possible by the 
high temperatures obtainable from it ; the accurate and controlled 
heating made possible by electric ovens of the resistance type. 
These are but a few of the instances demonstrating the: vital part 
played by developments in heat-treatment. Indeed, one could go 
on indefinitely on this theme, but enough has been said to show 
that any new form of heating must be taken seriously just because 
it is a form of heating. 


DEVELOPMENT OF Published records of industrial induction heating 

go back much further than those of dielectric 
INDUCTION HEATING = : ‘ : 

heating. Induction heating on a useful scale 
became a possibility as soon as alternating current power supplies 
had been established ; dielectric heating had to wait until gener- 
ators of much higher frequency had been evolved in the radio field. 
* Development Dept., Wild-Barfield Electric Furnaces, Ltd., Watford. 


| Senior Assistant, High Frequency Section, Wild-Barfield Electric Furnaces, Ltd., Watford. 
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Mains frequency induction heating does not come within the 
scope of my lecture, but it is interesting to note that patents on this 
subject appeared before the beginning of this century. 

After this, developments in industrial induction heating took 
place step by step with the gradual increase of frequencies asso- 
ciated with the development of radio telegraphy. 

When rotary generators of frequencies up to 10,000 cycles became 
available, the coreless induction furnace was developed, and this was 
associated pre-eminently with the name of Northrup, who published 
a series of papers on this work in the years 1926-1928. This type 
of furnace has been established for the last twenty years for melting 
steel—more especially the alloy steels. 

In 1940, a paper by two Russian workers, Messrs. Babat and 
Losinsky, was published in the Journal of the I.E.E. This is among 
the first serious papers dealing with the surface hardening of steel, 
and contains quantitative analyses of the induced currents in 
metal surfaces. This paper may be counted as one of the most 
important contributions to the theory and practice of the induction 
hardening of steel. 

On the theoretical side of the coreless induction furnace, a 
classical treatise is contained in the papers published about 1923 
by Messrs. Birch and Davis. This gives a rigid mathematical 
treatment of the case of a long metal cylinder surrounded by a 
multi-turn inductor, and derives expressions for its efficiency, power 
factor, and other important factors. 


THEORY OF When a conductor of electricity is placed in an 
INDUCTION HEATING alternating magnetic field it becomes warmed. 

The heat is generated by the eddy currents 
induced in the conductor. 

The secondary magnetic field produced by these currents always 
tends to neutralise the primary field in the innermost parts of the 
conductor. At high frequencies, the induced currents become con= 
fined—for all practical purposes—to a mere skin on the surface. 
But there is no sharp inner boundary to this skin as the current 
density decreases exponentially. The penetration depth of the current 
(P) is given by the well-known Steinmetz formula. It is defined 
as the depth below the surface at which the current is reduced to 
(1fe) of its surface value. This means that about 95 per cent. of 
all the current induced is confined to the surface layer of this depth. 
This phenomenon is of fundamental importance for induction 
heating engineers. It is essential to know exactly what this pene- 
tration depth is because it determines the rate at which heat is 
supplied to the conductor by a given field. 

Some sort of a table or graph of penetration depths must, there- 
fore, be constructed. This table should give the values of this 
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important factor for the whole range of materials, frequencies and 
temperatures likely to be met with in practice. Unfortunately 
for our peace of mind, however, we come up against a very real 
difficulty when we attempt to draw up such a table. This is the 
difficulty of evaluating the permeability (u). It is all right so long 
as we confine ourselves to non-ferrous metals or ferrous metals 
above the Curie point in temperature. It has been done on the 
graph shown (Fig. 1). In this graph the penetration depths in 
cms. are plotted against the resistivities for a comprehensive range 
of frequency decade bands. The band number corresponds to 
the power of ten of the upper limit of the band ; that is to say, 
band 3 is the 100-1,000 cycle band, etc. 
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Fic. 1. Graph of penetration depth against resistivities. 
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But what about iron and steel—the most important of all the 
metals as far as induction heating is concerned? Here we have to 
try to evaluate (u). This is surely one of the most inconstant 
constants that exist. It changes drastically with temperature ; it 
changes both with the average and instantaneous strength of the 
inducing field, and this, of course, is a rapidly varying field in time ; 
it also changes with the depth below the surface of the heated 
object. 

Empirical formule have been produced which attempt to supply 
the needed answer. It is also possible to make an estimate of its 
value from actual measurements of power during the treatment of 
any given article under one particular set of conditions. In this 
way a rough approximation can indeed be obtained, but it is 
little more than a guess. 

This is a point I have found to be very much slurred over in the 
literature on the subject and I shall refer to it again towards the 
end of the lecture. All that can be said for the moment is that the 
penetration depth of ferrous metals will at least be not greater 
than the depth obtained by taking »=1, and this, of course, will 
be its correct value at temperatures above the Curie point. 

I should perhaps explain that penetration depth is an instan- 
taneous value, whose boundaries are altered immediately the 
temperature of this effective skin is raised. 

It should also be realised that the actual heat penetration will in 
most cases be considerably different from the theoretical value for 
current penetration, depending as it does on the thermal conduc- 
tivity of the heated body, and the time for which the alternating 
magnetic field is applied. 

I will now turn to the case of the small solid cylindrical conductor 
surrounded by a coil (see Fig. 2), carrying alternating current at 
frequency f. For simplicity we may assume that the length of the 
cylinder is equal to its diameter. 

If we choose a frequency high enough to ensure that the skin depth 
is small compared with the diameter of the cylinder, the induced current 
will take the form of a cylindrical current sheet of small thickness. 
This may be considered as the secondary of a transformer for which 
the inductance and resistance may be calculated without difficulty 
and consequently their values transferred into the primary circuit. 

We then find these simple relationships :— 


mean = Cn me Whee) Fitata 8 wnccccecerccveversndcavesonss (1) 
ae Sega ae Rateecrere eid (2) 
Ba? HB (I) (ied bbe bocnnectncensennecceves (3) 
Pe. 2cot¢d, eae 2 
. I “dead, Dr oma (4) 
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Fic. 2. Metal cylinder in a coil. 
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woe Q, if Q»: 


ln NI ia it (4a) 
Useful Power _ 3 x*sin2¢, (5) 
Stored Power 1—xsin*, oe eee ee eee eee eee eee eee eee) a 


1) The first expression is an important one ; it is, so to speak, the 
Q of the load, and thus defines the phase angle ¢,, which 
occurs in all the other expressions. 


(2) We learn from the second expression that for a given size load 
the highest resistance is obtained when the resistivity is such 
that ¢,.=45°. This is the condition for highest power transfer 
at any fixed frequency. 


(3) Expression (3) shows that the reactance of the ‘‘ transformer ” 
has its lowest values when ¢,=90° (that is Q, very large). 


(4) Max. 1/7 =1 ; when ¢,=—45° and + «? — 1-0 


2 
+ 
Qi 
(4a) This expression shows that the efficiency is independent of the 
frequency at all frequencies for which Q ,»1, since both Q , and 
Q, will increase equally with frequency. 


(5) This last expression (5) might be well called “ the figure of 
merit,” or “‘ effective power factor ” of the heating unit. It is 
applicable to all frequencies and loads for which the skin 
depth is small compared to the diameter. It has a great 
significance for low frequency heating and its determination is 
a quick way of finding out whether induction heating is a 
practical proposition or not. 


Expression (2) often gives a resistance value much 
CONCENTRATORS = 40 low for that demanded by the valve generator 
for its rated output. A step-down transformer must then be used. 
That is to say, a transformer which will produce in the secondary a 
current many times greater than that flowing in the primary 
winding. This is often called ‘‘ the concentrator,” or sometimes 
*‘ output transformer.” In the design of these transformers an 
imaginative conception of what is going on is as important or even 
more important than mathematical analysis. But a study of the 
theory is very helpful. Some of the conclusions which this gives are 
as follows :— 


The efficiency of a concentrator is given by the relationship 
I a Q. 
=I+—x * 
7 Ke Qi 
where Q,, is the Q of the loaded work-coil ; Q, is the Q of the pri- 
mary, assumed equal to that of the short circuited secondary ; 
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) Alpha is a constant, having a minimum value of approximately 4.5 
when :— 
Lz = V (+x?) L, 
)) L, being the inductance of the loaded work-coil ; L, being that of 
the short circuited secondary. This implies that for a given con- 
e centrator and load there is an optimum value for the inductance of 
h the work-coil. It also enables the correct size of concentrator to be 
specified in order that optimum efficiency may be obtainable with 
d any given work-coil. 
h The transformer or concentrator here exhibited has been pro- 


duced using these concepts as a guide. It will be seen that it con- 
sists of a primary winding of copper tube, through which cooling 
water is circulated, and a water cooled single turn copper secondary. 
The applicator or heating coil is clamped on to the leadouts, and is 
quickly interchangeable. 


INDUSTRIAL — be oe bs cumagte of an industrial 
APPLICATION 2PP n of induction heating. 


1e This has now been in operation on production for 
id ever two years, and is installed at the works of a well-known 
maker of electrically driven tools. The heat-treatment process 
of consists in the hardening and tempering of a number of different 
‘ types of gear wheels ; also pinions of armature shafts and other 
a components. 
we In Fig. 3, you see a selection of these components. If you look at 
‘5 the gears in the centre of the picture you will notice that two of them 
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ri- 
: Fic. 3. Gear hardening machine—components. 
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show a dark rim. This is an indication of the depth to which the 
heat has penetrated. The actual hardened zone is rather less than 
this : it is about }” deep. The light coloured centre shows that this 
part has not got hot at.all. The time taken to heat these gears, to 
the hardening temperature, is about three seconds. The output rate 
is therefore over 1000 per hour. 

Fig. 4 shows the valve generator supplying the H.F. power. It has 
a rated output of 15 kW., and there are two air cooled, silica envelope 





Fic. 4. Gear hardening machine—valve generator. 
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THE INSTITUTION OF PRODUCTION ENGINEERS 
power valves. The frequency is about 450 kc/s. The load is con- 
nected in series with the tank circuit inductance. This has an “ on 
load ” tap controlled by the centre hand-wheel. 

The output which is taken to the handling machine through a 
co-axial feeder, and the high-tension rectifier unit, which contains 
a 3-phase step-up transformer, working through six hot cathode, 
mercury vapour, rectifying valves are not shown in this picture. 

The D.C. output has a maximum P-D of 9 kV., variable by means 
of a five contact tapping switch and a star-delta changeover switch. 
This latter is connected on the primary side of the transformer. 

A wide variation of this kind is essential for equipment handling a 
large number of different sized parts. 

Fig. 5 shows a general view of the work-handling machine. The 
H.F. power arrives through the concentric feeder which is air 
cooled. The picture shows :— 





Fic. 5. Gear Hardening machine—general view of handling gear. 
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The work-coil or applicator. 

The H.F. transformer. 

The protecting doors. 

The foot pedal for raising the applicator during loading. 

The tank containing the quenching oil is not shown. 

Fig. 6 gives a close-up view of the machine. The applicator used 
for the flat gears can be seen in its heating position, but unloaded, 
also the “‘ ON ” button. The cycle of operations is as follows :— 
(1) The pedal is pressed, raising the applicator a few inches. This 

enables— 

(2) The gear to be placed in position on the platform. The plat- 
form is in two halves which open like a trap door. 

(3) The pedal is released, allowing the applicator to fall back into 
the work position where it closely surrounds the gear. 

(4) The protecting doors are closed and the “ON” button is 
pressed. This starts the process timer which has been set to the 
correct time required to heat the gear to the hardening tem- 
perature. 

(5) At the end of the heating cycle, the time switches off the power 
and energises a relay causing the gear to drop into the oil tank. 

(6) The doors are then opened and this movement re-sets the trap 
doors. The complete cycle takes from 5-12 seconds, according 
to the particular part being treated. 

Altogether some fifty different sizes and types of components can 
be hardened and tempered by this machine, a different size applica- 
tor being needed for most of them. The time taken to change the 
applicators is about five minutes. 

The H.F. current, in the primary of the output transformer, is from 
40 to 60 amps. In the secondary, or applicator, it has a maximum 
value of about 1,000 amps. 


DIELECTRIC Dielectric heating has a briefer history than induction 
HEATING heating, say, a matter of ten years at the most. The 

reason for this will, I hope, become apparent as the 
lecture proceeds. 

There was little published literature on the subject before 1940. 
Since then there has been a regular and even increasing flow. 
This has been of rather a scrappy nature inthe form of short articles 
in technical journals describing particular applications, and, also, 
of course, in the form of patents. 

A very excellent treatment of the subject, however, is contained 
in a series of papers and articles published by Dr. Hartshorn of 
the N.P.L., in the years 1944-1946, describing his own experimental 
researches and generally reviewing the whole field. Much useful 
information is contained in a Technical Report published by 
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25 Fic. 6. Gear hardening machine—close-up view of handling machine. 


British Electrical & Allied Industries’ Research Association in 1945. 
d Forest Products Research Laboratory is providing from time to 
of time an interesting series of Progress Reports on Wood Glueing by 
al dielectric heating. 
i] In dielectric heating the article to be heated is placed in an 
ry alternating field and becomes warm as a result of the displacement 
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currents induced in it. The phenomenon is essentially a molecular 
one. It can only take place if the electric field can permeate 
throughout the whole of the body, and so have access to each indi- 
vidual molecule. Conducting bodies are therefore ruled out, for 
in these the free electrons flow in such a way as to neutralise com- 
pletely the interior electric field’at every point and at every instant. 
In insulation however, the molecules become polarised under the 
influence of the exciting field. Their state of polarisation continually 
reverses with the alternating field. They are like innumerable 
small condensers in series-parallel with the oscillation generator and 
the generation of heat results from the fact that each little con- 
denser is not entirely without resistance or is slightly “* lossy.” 
Two important points of contrast with induction heating now 
emerge. Firstly, in dielectric heating, if the body is electrically 
uniform heat is generated at all parts of the medium, interior and 
exterior alike, whereas, in induction heating heat is generated at 
or near the surface only. Secondly, in dielectric heating, if the 
exciting field exceeds a certain value, an insulation breakdown 
will take place in the medium itself, whereas in induction heating 
there is no upper limit to the exciting field due to this cause, or 
putting it shortly, there is no such thing as a magnetic spark. 


The first of these points constitutes the main advan- 
tage of dielectric heating as applied commercially. 
The second constitutes a fundamental! limitation to 
the rate of heating obtainable at any given frequency, and therefore 
affects the design and performance of the equipment. 

The calculation of the ohmic loss in a condenser dielectric is a 
standard text book affair. The rate of heating is proportional to 
the product of the following factors :— 


COMMERCIAL 
APPLICATION 


(1) The square of the potential gradient within the dielectric. 
(2) The frequency of the exciting field. 
(3) The dielectric constant. 


(4) The power factor of the dielectric (or, strictly speaking, to the 
co-tangent of the phase angle between the current and volts). 


A rather strange fact, again in contrast to induction heating, is 
that the power factor of the load does not, for most practical 
materials, greatly change with the frequency. Since the 
dielectric constant does not change much either, we are able 
to multiply (3) and (4) together and call the result the “‘ loss factor ” 
of the material, and this will be valid over a wide band of fre- 
quencies. 

For a given material, therefore, the power concentration per unit 
volume is proportiona] to frequency times sq. of field strength); 
the lower the frequency, the higher the volts for the same heating 
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effect. But, as we have seen, volts are limited by sparking. ‘Thus 
the frequency alone will in fact determine whether a sufficient 
amount of heating can be obtained in practice. Now frequencies 
below 1 mc/s. per sec. generate very little heat in most materials 
. of practical interest. No doubt this is one reason why dielectric 
heating has only recently been employed. It has had to wait for 
radio engineers to evolve the high frequency high power generator 
for their own uses in telecommunications. ‘The article to be heated 
in practice will by no means always be a thick slab of uniform 
dielectric material, completely filling the space between the two 
condenser plates. It may be of any shape or size and may not be 
uniform electrically, so that the general case is much more com- 
plicated and less susceptible to calculations. This aspect of the 
case has been adequately dealt with in the literature to which I 
have referred, but I should like to single out one example which 
has some bearing on certain developments which are at present 
going on, i.e., to the case of several articles placed simultaneously 
or successively between the electrode. These articles are assumed 
to be of the same material but of different shapes and sizes. 

Consider two parallel plain electrodes of large area across which 
a constant voltage V is maintained, alternating at frequency /. 
Let their spacing be “‘ ¢” cms., so that the field strength gradient 
in the air when nothing is being heated is :— 


' “~~ 


a] 


[. om (FO Ue 


at i Te i | 


V/t volts/cm. 


Let us now place between the electrodes successively, three 
. different sizes and shapes of the same material, namely, a slab 
: equal in area to the electrodes and completely filling the space 
between the electrodes. Secondly, a slab of half this thickness 
put in its place ; and thirdly, a spherical object which is too small 
to modify the exciting field in which it is placed. We will now 
examine the relative rate of heating produced in each case. 
For the first case the voltage gradient is V/t. For the second it is 


\e 


j 2 . ° . ‘ 

ix (a-pu) where x is the dielectric constant of the medium), and for 
‘ . 3 

the third case it is 1 * (2+«)" 

If we now assume the dielectric constant « is, say, 5, and 
remember that the power transfer is proportional to the sq. of the 
. gradient, we find that the ratio of heat generated per unit vol. 

in the three cases is as 1 : $ : } respectively. This is an indication 
t of the difficulties which arise when designing an electrode system 
for heating a series of articles of different sizes and shapes, especially 
if we require the rate of heating to be the same for each article. 
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INDUSTRIAL The industrial applications of dielectric heating, as 
APPLICATION recorded in technical literature, are remarkably varied. 

Even to read a full list of these would occupy more 
time than I have at my disposal. Indeed, if dielectric heating 
were now the only means employed for the full scale production 
of all of them it is doubtful whether the country’s electricity supply 
could stand the strain! I must content myself with selecting one 
from among them with which I have had most to do. 

In thermo-setting plastics which are composed mainly of urea 
or phenolformaldehyde, the action of heating produces what is 
known to chemists as “‘ polymerisation,” whereby a sudden trans- 
formation of the molecular structure takes place at a certain definite 
temperature. This is accompanied by an equally sudden change 
in the physical properties of the substance which becomes hard and 
rigid, or as we say, “ sets.’”” This property is made use of for glues 
and binders. The rate at which a joint can be glued is limited 
only by the speed at which the temperature can be brought to 
the required value (round about 100° C.). Only dielectric heating 
can make full use of this remarkable property, because no other 
method of heating can bring the glue-line rapidly up to temperature 
without overheating the outer layers. The time of glueing a joint 
by this means can actually be reduced to a matter of seconds. By 
other methods the time would be measured in hours. 


PRESENT POSITION OF The extent to which H.F. heating is at present 
HIGH FREQUENCY HEATING in use throughout the industrial countries of 
IN WORLD INDUSTRY the world is, for many reasons, not easy to 
ascertain. New processes tend to be kept from prying eyes. No lists 
are published. No returns are made by industrial concerns giving 
full details of all plant used. Much of what follows is largely a 
matter of impressions obtained generally. It does not claim to be 
entirely accurate. 

Coreless Induction Furnaces for steel melting have now been in 
large scale operation in Great Britain for twenty years or more. 
Their frequency range is between 500 and 10,000 cycles/sec. It 
is probable that they are now established in all steel producing 
countries. 

Induction heating for forging has been extensively used in U.S.A. 
for ten years or more. It is now rapidly extending to Great Britain 
and probably to industrial Europe : both East and West. 

Very large plants for the surface hardening of steel exist in 
U.S.A., operating on frequencies between 10,000 c.p.s. and 
500 kc/s. Germany also had progressed far in developing this 
technique, but has suffered a setback as a result of the war. 

From Czechoslovakia reliable evidence is available which shows 
that this method of hardening steel is being taken seriously. In 
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particular the design of valve generators specially for industrial 
purposes has been carried to an advanced stage. 

The “ penetration depth ”’ of the Iron Curtain is very small, but 
there is evidence of the wide use in Russia of H.F. hardening. In 
particular, the assistance of German plant and German experts 
has been obtained. Great Britain probably comes next on the 
list—at present what may be called “‘ a state of hesitancy ”’ exists. 
I am not able to say exactly why this is, but it is not a matter for 
congratulation. 

America probably leads in the field of dielectric heating. Large 
plants exist for various wood glueing techniques such as edge 
glueing and plywood veneers. It is here also extending its use in 
connection with food. Small sets are manufactured for cooking 
meals on restaurant cars. It is claimed that steaks can be cooked 
in 60 secs. 

Developments are also rapidly being made in power generators 
at very high frequencies, and I am informed that power of the order 
of 50 kW can be generated at frequencies above 300 mc/s. 

Wave guide techniques are being developed in which the article 
to be heated is progressed through the guide in strip form. Fre- 
quency allocations up to 18,000 mc/s. have been made for industrial 
purposes. 

In Great Britain the rubber industry and the textile manu- 
facturers have taken out many patents, but the processes are not 
widely publicised. The largest applications are in the plastic 
industry, where it is used for heating preforms and welding plastic 
materials. Only small use is made at the moment in the timber 
trade. The cooking of food is rather discouraged by H.F. engineers 
at the present time. 

Research work is being carried out on the drying of foundry 
cores with various types of binders. 

In Germany de-lousing of uniforms seems to have been one of 
the most successful applications in this field. 


FUTURE NEEDS “ knowledge of the technical needs of industry in, 
OF INDUSTRY °2Y> ten years’ time would be of great help. It 
would enable us to lay down the direction in which 
research and development in high frequency heating should 
proceed. For example, is atomic power going to be made readily 
available? If so, electric power may become much cheaper ; 
this would undoubtedly increase the demand for electric heating 
of all kinds. 
The most we can do in the way of a forecast is to take note of 
some of the tendencies apparent at the present day. It is generally 
agreed that standardisation of design is one of these tendencies, as 
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is exampled in the motor industry. Industrial processes are becom- 
ing more complicated and so call for scientifically controlled con- 
ditions of manufacture. Yet again, changing labour conditions 
are such that greater simplicity of operation is called for—-as well 
as more pleasant working conditions. Finally there is a tendency 
for a higher standard of living to be required by a larger and larger 
number of people. This impiies a higher production rate all round 
at low costs. 

These tendencies towards standardisation, more accurately 
controlled processes, simplicity of operation, better amenities and 
higher production rates, happen to be just those which H.F. heating 
is most fitted to serve. There is not much doubt, therefore, that 
it will become increasingly in demand. This being the case, it is 
worth while asking the question, on what lines, if any, can long- 
term research and development be directed in order to make this 
new technique of still more value to industry ? 

I will make a few suggestions. As regards generators, there is, 
of course, one great need, that is, for a cheaper method of frequency 
changing. The development of high power units at much higher 
frequencies should be tackled as is being done in U.S.A. Also the 
present type of generator should be more industrialised, by which 
I mean that it should be a solid and robust construction, free from 
excrescences, instruments and control knobs as far as possible, and 
capable of holding its own in factories alongside heavy machinery 
and presses. 

Finally, I believe that important investigations could be carried 
out on those properties of materials which are relevant to H.F. 
heating. I have particularly in mind the case of steel. Research 
could be carried out which would enable the effective value of the 
permeability to be obtained. The depth of hardening in its rela- 
tionship to the different kinds of steel and different power concen- 
trations, and different sizes and shapes of work, could be investigated. 
It is true that empirical formule have been derived for many of 
these things, but there is surely a need for a systematic research, 
carried out over a fairly long term, and by an organisation which 
would make its conclusions available to all. Much the same sort 
of investigations are required in the field of dielectric heating. 
Research of the type initiated by Hartshorn, to which I have already 
referred, could be extended to cover a far wider field both as regards 
frequency and materials. 

Better apparatus is required for measuring the temperature of 
the work, particularly in the hardening of steel. There is also a 
great need for a method of measuring power at high frequencies. 
The design of instruments of this type would in fact be one of the 
first tasks that would naturally be tackled by long-term research 
workers in the field I have just mentioned. 
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ACKNOWLEDGMENTS To Messrs. Wolf Electric Tools, Led... for per- 
mission to describe the hardening plant installed 
at their works. To Messrs. Wild-Barfield Electric Furnaces, Ltd., 
for granting me facilities to prepare this lecture. 
DISCUSSION 

Mr. Swain: Has any method yet been evolved whereby the 
temperature of the actual component that is being induction heated 
can be measured ? 

Mr. Gripss: Several experiments have been going on, on the 
photo-electric method of measuring the temperature, and much can 
be done by the use of the disappearing filament type pyrometer. 
We are concerned not so much with the measurement of tem- 
perature—we change it quite often to a measurement of the time it 
takes to reach the adequate temperature, as in induction heating it 
is necessary to take the steel to some 20/30 or even sometimes 50 
degrees above the normal hardening temperature. 

Question : Would you say that this new induction heat treatment 
can be very successfully applied to strip material which is fed through 
rollers, and can jets of water be used on the other side for cooling 
purposes ? 

Mr. Grpss: Work has been done in this field—baking paint or 
varnish on strips ; but of recent years a considerable amount of 
progress has been made on edge hardening strip material—the 
hacksaw blade business, for instance. But the disadvantage there, 
is that the coupling factor between the strip and the inductor wound 
round it is usually quite small, and a certain amount of difficulty is 
found in raising the temperature of the strip material above the 
Curie point. This apparent disadvantage is very useful in many 
cases, the Curie point temperature being in the hardening range of 
some carbon steels, which can therefore be raised to hardening 
temperature and quenched by jets afterwards. This is producing 
quite satisfactory results. 

Mr. Gos.tinc : Of recent years we have had induction hardening 
on cast steels. Has any progress been made in relation to the har- 
dening of high speed steels by induction ? 

Mr. Gipss: Very little has been published on induction har- 
dening of high speed steel. Naturally, under normal processes they 
require pre-heating. Some work has been done on it, but no 
satisfactory results have been universally released. 

Mr. Recan: Are there any applications of induction heat- 
treatment where tool tipping is concerned ? 

Mr. Gisss: Yes, there are quite a lot of applications there, and 
much has been written about it. I gather you mean the brazing of 
tungsten carbide tips, and there are several generators on the market 
for this purpose. It is usually a hand-operated process, because it is 
not required in large scale production. An operator will switch on 
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the set, having positioned the tool and tip in the heating coil, with 
an “‘ Easy-flo ” shim under the tip. The shank and tip are raised to 
red-heat and usually by judicious manipulation by the operator it is 
caused to flow nicely. There are induction generators out actually 
doing the job. 

Mr. BEENEyY : It struck me, as I listened to your very interesting 
lecture, that the formule given for induction heating might be 
disposed to frighten certain engineers who would possibly otherwise 
be interested in this new development. It is the experience of my 
firm that for steel treatment one can afford to pay but little regard 
to the theoretical formula, and must work more particularly on 
practical lines. Actually, whilst an electrician or person with 
electrical knowledge is required to look after the set itself, we have 
found that a well-trained engineer-workman is well able, with a 
little technical guidance, to construct the various coils without 
reference to any formule at all. 

It is an advantage to have a laboratory available, where samples 
can be examined closely and sections made and determinations of 
the depths ascertained in a practical manner. Our experience is that 
to approach it from that practical angle is very much more certain 
and satisfactory than relying upon any form of theoretical formule, 
though those no doubt have their places, particularly in regard to 
concentrators. It is an advantage when constructing those to have 
good knowledge of electrical principles in order to get the most 
effective type of concentrator. Having got the set and a practical 
man to work it with a little theoretical guidance it should be possible, 
before much lapse of time, to get very successful results. It is a 
fascinating thing to consider how many jobs can be tackled very well 
by this means of heating, but it does take a period of several years 
before the full potentialities of this are realised. 

Mr. Gipss: I agree almost entirely with the last speaker’s 
remarks about the practical aspect. It is found that the formule do 
help to a considerable extent in certain problems, and shorten con- 
siderably the amount of practical work which would otherwise have 
to be done, but the actual scope of steel hardening is so varied and 
we can heat steel very rapidly even without the optimally designed 
inductor that we can normally work almost entirely to practical 
ideas, except when we come to concentrator design. Normally no 
one need be worried about the formule ;. you hardly see one from 
one week to another. 

Mr. F. Cotron : In the brazing of two non-ferrous metals, say, a 
thin copper sleeve on to a copper body, is there any way of localising 
the heat other than by judicious manipulation of the coupling with 
the actual components ? 

Mr. Gisss : It depends really on the shape of the work. Nor- 
mally, it is often better to allow the majority of the brazing to take 
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place by conduction from the thicker body. Ifa thin copper sleeve 
has to be put into a thicker copper nipple, then by heating the 
nipple you may possibly avoid overheating the sleeve. On the 
other hand, by heating the inside of the sleeve it might be possible so 
to arrange the heating that the sleeve expands in the nipple, but it is 
mainly a matter for practical experience and judicious arrangement. 

Question : Would the lecturer care to make any remarks about 
contour gear hardening? That is a subject we have tackled and 
have not had as much success as one might have expected, after 
reading the literature and claims of manufacturers. We found 
it is relatively easy to through-harden, but it seems very much 
more difficult to make the heat penetration follow through the gear 
teeth. 

Mr. Gisss: That would depend on the size of the gear. On 
small gears you cannot normally expect to obtain contour hardening. 
It can be obtained on gears of, say, a foot or more in diameter, but 
probably the best way is to carburise the teeth first. It is a long 
process, but on gears sufficiently large it is advisable to harden one 
tooth at a time. Normally, on reasonably small gears up to, say, 
6 in. or so in diameter, you are not likely to get true contour har- 
dening. You will get a deeper heat penetration at the tips, than at 
the roots. 

One particular advantage I did not mention during the lecture is 
the ability to do two things at once. A gear and pinion on the same 
shaft can be selectively hardened and selectively tempered. Both 
gear and pinion are required to be hardened to approximately 54 
Rockwell C scale, and are treated in a double applicator. Both are 
brought up to hardening temperature in the same time and dropped 
out of the applicator and quenched by the machine shown in the 
slide. It is then the desire of the particular manufacturer to have the 
larger gear soft and the pinion hard for wear resistance. By con- 
trolling the time cycle the gear may be brought back to a condition 
of about 30 Rockwell, almost as soft as when it started, and the 
pinion left at about 45 Rockwell. That can be carried out very 
easily by induction hardening, whereas the same treatment pre- 
sented considerable difficulties when the old method of the cyanide 
bath was used. 

Mr. B. C. Harrison : I have always noticed that the coils have a 
flow of water running through them, and I fail to understand how 
you manage to have that flow of water without having your current 
earthed and therefore defeating the whole object of the apparatus. 
Also, I have noticed operators getting their fingers close to and some- 
times even touching the coils without ill effects. Is that a fluke, or is 
it safe ? 

Mr. Gispss : It is generally standard practice nowadays to use a 
double wound transformer, or concentrator, with a primary winding 
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which is quite often at a very high potential. The secondary of the 
concentrator is connected to the applicator or work coil. It'is usual 
to provide doors and/or to earth one side of the concentrator winding. 
But the voltage produced across the concentrator secondary will nor- 
mally not be in excess of 50/60 volts. This is quite safe to touch, 
though it is not advisable ever to put your fingers inside the heating 
coil even though one side of it is earthed. The voltage across it is so 
small that there is very little loss. 

The resistance of the water flowing in the circuit is so high com- 
pared to the resistance of the coil that the loss occasioned in the 
water flow is negligible, although it can be actually measured. The 
normal minimum requirement is about 1 metre per kV. for the 
rubber hose connecting the concentrator primary to the water 
supply, but that is a safety precaution and not a loss precaution. 

Mr. Moore : Can induction heating be applied to preheating of 
metals for welding, e.g., castings ? 

Mr. Gisss: I am not actually familiar with any process, but I 
can say that high frequency methods have been brought into use for 
preheating billets for forging, which avoids keeping the billets at 
temperature for a long time. Previous methods employed a super- 
heated furnace, to get them up to temperature as quickly as possible, 
and to minimise the formation of scale, and the high frequency 
heating showed a marked advantage. It has not yet been done as a 
production job, although research is going on in that field. 

Mr. Bowman: Regarding the question of preheating metals, 
that was done in this country quite successfully during the war, in 
connection with the manufacture of naval guns and also artillery. 
The application has been at a frequency of 10,000 cycles, and high 
frequency techniques have been used for riveting. 

Question : Would it be economically or practically possible to 
produce this equipment for general jobbing purposes ? 

Mr. Gispss : That is an interesting point ; too many people think 
high frequency applications are limited to mass production. It 
should be realised that the method of high frequency is quite often 
economical where certain jobs, difficult to do by other means, are 
required quickly. It depends entirely upon what the job is ; if very 
large, obviously high frequency might become out of the question, 
but for small components small sets are produced, and have given 
very good service. 

Mr. Fietp : I would like to ask a question on the economics of the 
heat-treatment of steels. Are there any figures which would tell us 
what life we can expect from a 25 kW. set? How much would it 
cost a year, as against the normal carburising and hardening treat- 
ment of steels ? Using a high carbon steel on high frequency treat- 
ment, what is the plant going to cost to run as against, shall we say, 
the old-fashioned methods ? 
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Mr. Grsss: I do not feel capable of answering that question. 
The capital cost is quite often higher than the “ old fashioned 
methods,” but the maintenance costs on a 25 kW. set are quite 
low, and from my own experience we have had a 30 kW. set actually 
running for five years and we have not yet replaced any valve, 
apart from a rectifying valve which has a limited life. There have 
been no other replacements, except once, when we burnt out a high 
frequency choke. The cost of the valve actually would be about 
£80, and they are repairable. The set I have mentioned was 
running intermittently, between four and seven hours a day for 
about 48 weeks a year. 
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Economy in metal and space in the design of 
engineering plant and instruments, and_ the 


resultant saving in cost, the ease of assembly, 
minimised risk of damage in wrenching down, 
and lower maintenance costs, a_ tensile 
strength of up to 90 tons per sq. in. 
All these points are vital to engineers and [ 







designers alike, and wherever socket head 

screws are used—from light precision 
instruments to heavy industrial equip- 
ment, and in the motor, aircraft, 
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Unbrako High Tensile Screws WY | y/ f 
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Manufactured by the UNBRAKO SOCKET SCREW CO. LTD. 
BURNABY ROAD . COVENTRY 


Stocked and Distributed by CHARLES CHURCHILL & CO. LTD. 
COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 
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H.M.E. nich Grape POWER PRESSES 
are proving equal toto-day’s challenge for greater 
output combined with precision and finish. 
If your requirements are within our range, 





MAY 8-19 - 3 to 300 tons capacity, write to-day for our 
catalogue or call in our technical representative. 
BIRMINGHAM 8 P p 
SEE OUR EXHIBIT Excellent deliveries now available on a number of types. i 
STAND No. D 500 Please ask for details. 
So 
HORDERN, MASON & EDWARDS LTD. E 
PYPE HAYES, BIRMINGHAM, 24, ENGLAND. Telephone: ASHfield 1104 (7 lines) Telegrams: “Aitchemmee B’ham F/ 


LONDON OFFICE:- 4, VERNON PLACE, SOUTHAMPTON ROW, W.C.!. Telephone:- HOLborn 1324 M 
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B.S.A. Tools Limited, produce 
Broaches for use throughout 
the Engineering Industry. 


Made from specially selected 
steel, scientifically heat- 
treated, precision ground, 
B.S.A. Broaches are designed 
to provide an exceptionally 
fine finish to a high degree of 
accuracy. Particular attention 
is devoted to the elimination 
of distortion, to heat dissipa- 
tion and ability to withstand 
excessive wear. 


Extreme left is the largest high- 
speed steel Spline Broach made 
in England, to date. This is one 
of a set of three B.S.A. Broaches 
for machining bronze clutch 
hcusings. Lengthof broach-57in. 
Dia. 6 1/8in. No. of splines 10. 
Weight 58o lbs. 


By way of contrast a 0.05 in. 
dia. broach, 2 in. long, has also 
been made by B.S.A, Tools 
Limited. a or 


Customers’ requirements in 

accuracy, finish and produc- 

, tion are carefully considered 
by BS.A. Broach Specialists. 

e e e They are anxious to assist in 


the solving of your broaching 


Mm BIRMINGHAM ENGLAND i 


Sole Agents in Gt. Britain: 


BURTON, GRIFFITHS & CO., LTD., 


FACTORS OF HIGH CLASS MACHINE & SMALL TOOLS. SMALL TOOLS DIVISION: 
MONTGOMERY STREET, SPARKBROOK, BIRMINGHAM, I1. TELEPHONE : VICTORIA 2351/9 


BRANCHES: LONDON - MANCHESTER - LEEDS - BRISTOL - NOTTINGHAM * GLASGOW ~ BELFAST 
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DIFFICULT MANIPULATION 


The quality of the solid drawn steel or 


stainless steel tubing made by Talbot Stead 
enables them to carry out extremely intricate 


manipulations. 


TALBOT STEAD COMPANY 
TALBOT STEAD TUBE CO. LTD. - GREEN LANE - WALSALL 
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DOWDING V-6 
UNIVERSAL 


GEAR HOBBING 


MACHINE 


British Built 


The Dowding V.6. is a highly versa- 
tile machine producing most types of 
gears. This one machine handles Spur 
Gears, Helicals, Worm and Worm 
Wheels, Serrations, Ratchets, Fine 
Pitch Splines and Film and Chain 
Sprockets. Orthodox or climb 
hobbing. A differential unit is built- 
in as standard. May we send you a 
comprehensive catalogue .. . 
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GREYCOAT HOUSE 
GREYCOAT ST. 
Grams: Accuratool Sowest 
London 





—Gear Hobbing... 










Maximum diameter Spur Gears and Worm Wheels-6” 
(some types up to 8’’). 
Hobbing Traverse Spur Gears under 4” diameter-4}” 
over 4’ to 6” diameter-5}”’ 
Maximum Pitch Hobbed in one cut-!4 DP. 
Ten Hob speeds - 6! to 246 R.P.M. 
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BRIGHT STEEL 
SECTIONS 





TOOLS AVAILABLE 
' FOR OVER 1,600 
, SPECIAL SHAPES 


All our special shaped 
bars are bright smooth finish, 
accurate to drawing, and to 
required limits. 

Eliminate the need for 
machining from the solid, 
save steel, and help to speed 
' up production. 

Sections can be produced 
to customers’ requirements in 
approved quantities. 

| Please ask for our Special 
Sections Catalogue. 
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BREDBURY STEEL WORKS AND ROLLING MILLS 


MmQOODLEY - Near STOCKPORT - ENGR. D 
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PRESSURE 
DIE-CASTINGS 
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BRACKETS 
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WOLVERHAMPTON 


HILL WORKS 


ALL HOLES AND DIMENSIONS CAST TO CLOSE LIMITS WHEN REQUIRED 


DIE-CASTING CO. LTD. 
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CONTROLLED 
PRODUCTION 


AT ALL STAGES 


SS 


EXTRUSIONS 
Extruded rods and sections of non- 
ferrous alloys in illimitable variety, 
reducing machining costs. 


STAMPINGS 

Hot Brass and bronze stampings of 

superior finish and closeness to size, 

cutting down production time and 

often almost entirely eliminating 
machining. 


CHILL CAST BARS 
Solid or cored, in Phosphor Bronze and 
Gun Metal, cast in machined moulds, 
saving material, tools and labour. 


NON-FERROUS INGOTS 
(including Anti - Friction Metals for 
bearings) cover every need of the 
brass foundry. Produced to guaran- 
teed analysis. 
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MOTORISED UNIVERSAL MACHINE TOOL 
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Bench mounting or Conversion of Lathes and other Machine Tools 


qe Surtace Grinding Side Mill Grinding 
we as 
>| Brake Drum and Internal Grinding SB my Cylindrical Grinding 


Thread and Worm Grinding ° —— ome with 
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Hob Grinding 5 Milling 


Grinding after chrome plating, End Milling, Spur Gear Cutting, Straight 
and Woodruff Keyway Cutting, Spline Milling and numerous other 
processes—all to precision limits, using interchangeable heads. 


AJAX MACHINE TOOL COMPANY LTD. 
WESTMOUNT WORKS, HALIFAX, YORKSHIRE, ENGLAND. 
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This machine, which has a 





capacity of 8” diameter by 10” long 
and an outstandingly rugged con- 
struction, is designed for high speed 
production of spur or helical gears 
or splines. Rigid arch-type casting, 
extra long vertical ways, which 
align the work slide, heavy short- 
coupled drive shafts and broad 
faced helical and bevel gearing, 
provide smooth powerful operation 
and minimum distortion of machine 
members even under the heaviest 
cuts. This extra-heavy structure 
plus accurate mounting of the hob 
on the taper hob spindle, ensures consistent accuracy while the machine maintains a high 
output, even through day-in day-out operation. Effortless control is provided by the handy 


centralised panel, from which a lever sets in motion the machine’s semi-automatic cycle. A 


simple selector regulates the 8—10 to either climb or conventional cutting. Increases in hob 
er 
ds. life ranging up to 50% are achieved by fitting the new Barber-Colman 8—10 Hob Shifter. 





For details write to: 


DO. BARBER & COLMAN LTD., MARSLAND RD., BROOKLANDS, MANCHESTER 
Telephone : SALE 2277 (3 lines) Telegrams : “* BARCOL” SALE 
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Extract from “ The Factory Manager ”’ 


A bad bottleneck was cleared by the installa- 
tion of Dawson washing plant for cleaning all 
components in process. Working a three-man 
team on day and night shift they found the 
paraffin spray-booth system inefficient, and 
unhealthy, there was, moreover, frequently a 
backlog of work piling up. The Dawson 
washers are expensive, but the savings they 
effect are remarkable. The night shift has 
been eliminated on this job ; degreasing, hot 
rinsing and drying of a components manu- 
factured on both shifts is now completed by 
day. The backlog was cleaned up by one 
machine on the first day of installation. Saving 
of time is conservatively estimated at 200 per 
eent on this ‘ mucky’ but essential operation. 









Saving 
of time 1s 
conservatively 
estimate 
at 200 , 
per cent 


Manufactured by 
DAWSON BROS. LTD., GOMERSAL, LEEDS 


Sole Distributors & Consultants 


DRUMMOND-ASQUITH (sates)LTD 
KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
Telephone : MIDLAND 3431-2-3 
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ENOTS PNEUMATIC VICE supplied as a complete 
unit with integral Control Valve and the pressure ex- 
erted at the jaws can be adjusted down from a 
maximum of 2 tons by means of an air-reducing valve. 


Why not send for scale drawing and catalogue illus- 
H trating our full range of equipment ? 


Standard air cylinders are available 
from }” x 6” diameter bore and 
over 50 different types of control 
valves are included in our range. 
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THE PARTS, in this case, are the rims and 
other components of a side drum. They 
are zinc alloy die castings (the rims being 
fourteen inches in diameter) chromium 
plated so that the drummer can dazzle 
the eye as well as bombard the ear. And, 
as a drum has to take a good many raps, 
the use of zinc alloy die castings is a 
tribute to their soundness. 


Why the parts are die cast in zinc alloy 

During twenty-five years’ experience in 
drum making the manufacturers have 
acquired complete confidence in zinc 
alloy die casting as the best method of 
making large quantities of attractively 
designed components, which, will take a 
brilliant plated finish with the minimum 
of mechanical operations. Not only the 
rims but other metal parts, some requir- 
ing close tolerances so that they can be 
fitted together dead-accurately, are die 
cast and plated. 


Other musical instruments 


Zinc alloy die castings are used in 
other drums besides the one illustrated, 
as well as in concertinas and woodwind 
instruments such as the clarinet with its 
delicate key work. 


Some facts about zinc alloy die casting 
Speed is the essence of the die casting 


Forgive our enthusiasm 
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process — the shortest distance between 
raw material and finished product. Zinc 
alloys are the most widely used metals for 
die casting because they ensure — 


STRENGTH : Good mechanical properties 
for stressed components. 


ACCURACY : Castings can be made practi- 
cally to finished dimensions .and need 
little or no machining. 

STABILITY : Close tolerances are main- 
tained throughout the life of the casting. 


Hence the widespread war-time use of 
zinc alloy die casting for fuses, gun sights, 
periscopes, tank carburettors, etc. 


British Standard 1004 


Alloys conforming to B.S. 1004 should 
be specified where strength, accuracy and 
stability are essential. 


ZADGA 


ZINC ALLOY DIE CASTERS ASSOCIATION, 
LINCOLN HOUSE, TURL STREET, OXFORD. 
TELEPHONE: OXFORD 48088 
ZINC ALLOY DIE CASTINGS PLAY AN IMPORTANT 
PART IN THE EXPORT MARKET 
Enquiries about the uses of zinc alloy die cast- 
ings are welcome. Publications and a list of 

Members will be sent on request. 
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Grinding fine 


Today, the wheels of industry 
grind fine—especially if they 
are grinding wheels. This is 
where FILEDGE comes into its 
own because its special prop- 
erty of keeping the wheel open 
' and keen cutting, enables the 
user to operate finer grit 
combinations and thereby 
take a short cut to the required 


rULEDGL 


is fine with FILEDGE 





finish. Also FILEDGE secures 
the maximum possible output 
in relation to wheel wear. It is 
no exaggeration to say that 
the development of FILEDGE 
has vastly increased grinding 
efficiency. 

Have you had your copy of 
‘Cutting Fluids’ our latest book- 
let on this interesting subject? 


| Soluble Grinding Oil 


ALSO INCLUDED IN THE WATER SOLUBLE RANGE ARE:— 


IRONEDGE - 


| @irn 
| Fluide 


FLETCHER 
MILLER LTD 


ALUMEDGE - COOLEDGE - CLEAREDGE 


HEAD OFFICE & WORKS 
HYDE Nr. MANCHESTER ENGLAND 
Phone: HYDE 781 (5 lines) | Grams: EMULSION, HYDE 

SOUTHERN WORKS 
SILVERDALE ROAD, HAYES, MIDDLESEX 
MIDLAND WORKS 
BILHAY STREET, WEST BROMWICH, S. STAFFS 








CF2/ 
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S.P.A. TOG eee ae LIMITED 





HARPER ROAD WYTHENSHAWE - MANCHESTER, 
PHONE : WYTHENSHAWE 2215. GRAMS PNEUTOOLS. PHONE 





act?" JIGS-FIXTURES 
& GAUGES 


PRESS TOOLS - MOULDS AND 
. SPECIAL PURPOSE MACHINES 


of all hinds | 


Up-to-date shops specially laid out an¢ 
equipped for — on a production 
basis, every type of precision ground 
gauges; limit snap, form, calliper, taper 
and special purpose gauge, as well as 
jigs and fixtures of all kinds, press tools, moulds 
and special purpose machines. Highest class 
workmanship and accuracy guaranteed. 


G.P.A. TOOLS & GAUGES LIMITED 
’ 





a iC & | 









Guaranteed Precision Accuraey 
> NRE 

’ 
Members of the Gouge & Too! Makers’ Association 
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' Eyestrain is generally the result of lighting conditions being unsuited 
ND to a particular kind of work. The inevitable outcome is inefficiency 
and loss of output, followed by absenteeism. 


Deficiencies in lighting are indicated instantancously and accurately 
by the “AVO” Light Meter, which provides the simplest means of 
testing adequacy of lighting conditions in shops, offices, factories, 
showrooms, schools, etc. 


\ This pocket size photo-electric cell instrument gives direct readings 


— 4 in both foot candles and lux units. The scale, calibrated from 0-50 















setiod foot candles and 0-500 lux, is very open at the lower end, enabling 
camel readings as low as one foot candle to be read with rapidity and ease. 
, A switch multiplier increases the 
taper : 
fell as, range to 250 foot candles and 
1oulds 2,500 lux. 
class, a 
ive : 28” ” ” : The Instruction Book provided with ¢ 
_ oa ae sh nae instrument ins lists of 9 ded illu- 
Weight : 7 ozs. £6 —minations for all hinds of interiors. 
ITED 
. 
@ Write for fully descriptive pamphlet to: 
@ey THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD. 
Winder House, Douglas Street, London, S.W.!. Telephone : ViCtoria 3404-9 
Babe 


> im. 2 
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a new @ furnace 
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for 

continuous ' 
f sai bright | 
| hardening 

and ¢ 


tempering 














Send for leaflet No. 74! 
BIRLEC LIMITED | manuracturers of | =m 


ERDINGTON - BIRMINGHAM 24 | GAS AND ELECTRIC * 


Telephones: EAST 1471 (9 lines) - Telegrams: Birlec, Phone, B'ham 
a FURNACES 


In Australia: In Sweden: 
Birlec Led., Sydney, N.S.W. ~ Birlec Elektrougnar, AB. Stockholm ee 
SM/B125¢ ; 


b | 





M/BI2SC » 


| 
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THE TWIST DRILL SPECIALISTS 
offer an equally speedy and 
satisfactory service in small 
tools including Milling Cutters, 
Reamers, Taps and Dies, Socket 
Screws, etc. 


Stock Lists on request. 


MONKS.« CRANE LTD 


STANHOPE ST: BIRMINGHAM - I2 
tt R 
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HOCUT “G”-—THE WEW SOLUBLE OIL - HOCUT “G"—THE MEW SOLUBLE 


OIL + HOCUT “G"— THE WEW SOLUBLE OIL - HO 







NEW SOLUBLE OIL - HOCUT “G” — THE SOL 


HOCUT “G”" — THE WEW SOLUB CUT “G" — THE WEW 


— THE HOCUT “G"— THE WEWSOLUBLE OIL 


HOCUT G is extremely fluid ; 

cools and penetrates rapidly. Will not 
stain or cause rust ; remains stable 
indefinitely. Forms a translucent 
solution through which the work can 
be seen. Has a pleasant odour, 

is antiseptically treated and will not 
turn rancid. HOCUT G will not 
precipitate and sludge or gum slides. 
Acts as a temporary rust preventative. 


Descriptive Folder 


on request. 


Experience, skill and research have combined 
to make HOCUT G the Pre-eminent Soluble Oil 
for grinding and machining operations. 


NWEWSOLUBLE OIL + HOCUT “G”" 





apropuct or Ldgar Vaughan 


€ Co Ltd. 
BIRMINGHAM, 4, ENGLAND 


Over 50 years Leadership in Service to the Metal Working Industry 
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Wood Screws, Metal Threads and Self Tappers 
are all available with Phillips recessed heads. 


Many types of screws and head styles are now available with Phillips recessed 
heads. The special Phillips driver mates perfectly with the recessed head and 
cannot slip. There is no risk of injury to the operator or damage to the article. 
This makes for faster, more efficient work with less strain on the user. Power 
driven bits as well as hand drivers are available for Phillips heads. : 
FULL DETAILS ON APPLICATION TO (6 « N 
* GUEST, KEEN & NETTLEFOLDS, LTD. 

{ ADVISORY BUREAU: Heath Street, Birmingham, 18. BOLT & NUT DIVISION: Atlas Works, 


a Darlaston, South Staffs. LONDON OFFICE: 66, Cannon Street, London, E.C.4 
s/priiirs/2108 
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Hardened and ground spindle is square with table so that all 
No more drunken threads or broken 
A novice is bound to get GOOD tapped holes. Spindle 
reaches down between any projections and saves tap extensions. 


tapping is at right angles. 


taps. 


IDEAL FOR 
DIE WORK 


* 


SUITABLE FOR 


TAPS } in. to Zin. 


* 


TABLE 
16in. x 20in. 


* 


THROAT 8}in. 





t/ 





TMUR 





The Catmur 


HAND TAPPING FIXTURE 


MAKES TAP WRENCHES OBSOLETE 


LARGE NUMBERS 


WILL GLADLY 
SEND ON TRIAL 
FOR ONE MONTH 





MACHINE TOOL CORPORATION 


WHITEHEAD HOUSE, 247-9 Vauxhall Bridge Rd., LONDON, S.W.| 
Telephone : WHitehall 0094-5 (Extn. 4 Mr. Langley) 





Se 
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or Toolroom Work 


TYPE 13 


13” SWING PRECISION LATHE. 


Flanged Vee Rope Motor 
fr om our Self-Adjusting Clutch 


Wide Range of Threads 


CATALOGUE and 
PARTICULARS on request 


KEIGHLEY 








For High Class Production 





Middle Bearing to Spindle 
N Cw Ran ge Final Drive to Spindle by Vee Ropes 
Patent ‘* Fastlock ’’ Spindle Nose 


1 3 to 30 Swi nN g Wide Range of 12 Spindle Speeds 


Dean SMITH = Grace Lid 


THE LATHE PEOPLE 









Drive 






ENGLAND 
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Twist drill makers in a keenly-competitive 
industry require high production mach- 
ines in all stages of the manufccture of 
their product. 


ARTHUR SCRIVENER, 


T.lephone : ERDington 2274 


Sole Selling Agents for 
Great Britain and Ireland : 
Alfred Herbert, Ltd., 
Coventry. 


PIECE: Jobber drill. 
MATERIAL: High-speed steel. 
MACHINE: Scrivener No. 2 con- 
trolled- cycle Auto- 
matic. 
OPERATION: Plunge-grind shank 
and back taper on 
fluted portion. 
STOCK REMOVAL: .008”’ 
TOLERANCES: Size, + .0005” 
PRODUCTION: Up to 600 per hour. 


LTD., BIRMINGHAM, 24 


Telegrams : ‘* Machintool” 
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| WATTS 


Engineers Universal Microscope 


poe microscope with a hundred and one uses. Made on 
e unit principle, it ean be built up for the job whether it 
simple inspection of measurement by co-ordinates and 
ngles. 

arious magnifications, interchangeable graticules. 


Write for List JIPE/29 for further details. 


ILGER & WATTS LTD. 


ATTS DIVISION, 48, Addington Square, London, S.E.5 
lelephone : Rodney 5441/9. Cables : Co'limator, London. 
ember of “ Bestec "—British Engineers’ Small Tool & Equipment Co. 

EE, TE TS 


btn Agents in Great Britain and Northern Ireland: ALFRED HERBERT LTD., COVENTRY 
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PRODUCTS 


STEEL 
CASTINGS 


ENGINEERS’ 


HIGH-SPEED 
STEELS 


ALLOY TOOL 
STEELS 


STAINLESS AND 
HEAT-RESISTING 
STEELS 


CARBON TOOL 
STEELS 


ENGINEERS’ 
TOOLS 












j 
SAMUEL OSBORN & CO., LIMITED xy 


“ CLYDE STEEL WORKS, SHEFFIELD. 


: | 
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‘eylinder heads 


Jaguar Cars Led., Coventry, use this PRECIMAX FB 
28 fine borer for finishing the valve guide and valve 
insert {bores in cylinder heads, to limits of within 
0°0002in. Three bores are machined at once, and the 
time for 12 bores, roughing and finishing, is 12 minutes. 
PRECIMAX fine boring machines are built with number 
of spindles arranged to suit any particular job .. . 
complete with tooling to ensure the fastest fine 
limit production. 


JOHN LUND, LTD., CROSSHILLS, KEIGHLEY, YORKS. 
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Where do you 
fit in... 
TODAY 


or YESTERDAY? 


One pair of hands, 
working very hard — production 40 
pieces per minute. —Slow —costly— 
dangerous. 


One U.S. Automatic Pre- 
cision Slide Feed —production up to 
200 pieces per minute. (Using same 
tool, same press. More important 
still, one operator runs three 
machines.) Fast economical —safe. 


ROCK Wrea 








ae 
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BRITISH BUILT U.S. TOOL CO 
PRECISION SLIDE FEED 


” 
British. built U.S. Slide Feeds can be eas! 
fitted to nearly all presses —all drive par) 
are supplied to suit your requirements. \ 


t 
% Write now for full details of Britif 
built U.S. Tool Company slide feeds ; stot 
straighteners, stock reels and coil cradh® 








ROCKWELL HOUSE, SECOND WAY, EXHIBITION GROUNDS, WEMBLEY, MIDDX. Phone: WemMBLaY 
PRE 












THRE 


apOl G3ddii 


oe 









JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS XLViii 











SMOOTH FINISH WITH HIGH ACCURACY AT LOW COST - COMPLICATED SHAPES 
FAITHFULLY REPRODUCED RESISTANT TO HEAT, CORROSION 
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Small intricate parts in wear-resisting 
STELLITE at low cost. Thirty years 
experience in solving customer’s wear 
problems enable us to offer this first- 
class service. All illustrations are 
actual size. 






| DELORO em STELLITE 


Brit CUTTING TOOLS TRADE HARD FACING ALLOYS 


3 Stor 3 DELORO STELLITE LTD., HIGHLANDS ROAD, SHIRLEY, BIRMINGHAM 3 
rade 5 TELEGRAMS: “ STELLITE, B'HAM.” TELEPHONE: SOLIHULL 2254-5-6 & 
= vu 

ISS 
3 * TOOLBITS * TOOLTIPS - MILLING CUTTER BLADES* HARDFACING ROD > WORKRESTS~- Precis 


See our Exhibit at the B.I.F., Birmingham—STAND D 402. 
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COVENTRY UNBREAKABLE CHUCKS t 


The strongest chucks made. Great gripping 
power ; oil-tight, dirt-proof. 


Readily adapted to hold irregular shapes. 


Ten sizes: 6in., 74in., Yin., I2in., I5in., 18in., 
2lin., 25in., 28in., 32in. 


DELIVERIES: 

6" 2 & 3-jaw . . stock 12” 3-jaw. .. . stock | 
7}" 3-jaw....2weeks 15” 3-jaw. .. . stock .™ 
9” 2-jaw ....2weeks 18” 3-jaw. .. . stock 
9” 3-jaw .... stock 25” 3-jaw.. . . stock l " 
« 

FULL PARTICULARS ON REQUEST 7 

. 


ALFRED HERBERT LTD - COVENTRY f 


J 
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FOR HIGH PRODUCTION 





HERBERT CARBICUT LATHE 
For turning shafts and spindles up to 3}’’ x 23” long with carbide tools at 
» very high speeds up to 3,025 r.p.m., ensuring rapid production to close limits. 


Grinding allowances can be reduced so that time is saved on both turning 
and grinding. Automatic feed and quick power motion. 


Spindle runs on roller bearings. Square turret on front for shouldering 
and nicking. 


> DELIVERY IN FOUR WEEKS 


'Y| ALFRED HERBERT LTD - COVENTRY 





Reproduced by courtesy of the Trustees of 
the Tate Gallery. 





q My 


lf you want tensile <% strength 


STRENGTH in a pretty tense situation is 
something you need when there are 
snakes around. And it’s something a 
metal product or part often needs too. 
An obvious advantage of MAZAK for 
the pressure die casting of stressed 
components is its high tensile strength 
(18.5 tons per sq. in.). 

The basis of MAZAK is ‘Crown 
Special’ Zinc of 99.99+% purity, one 
of the purest metals commercially 
available. Every batch of MAZAK is 


spectrographically examined to ensure 
that close specification limits are 
maintained. 

The advantages of MAZAK include * 
high tensile strength; high impact 
strength; dimensional stability; dura- 
bility; ductility; suitability for com- 
plex shapes and thin sections; high 
corrosion-resistance; low finishing cost 
and ease of plating. 

When such qualities are essential to } 
die castings, use or specify MAZAK. 


DURABILITY GOOD FINISH 
IMPACT STRENGTH \ \ / \ K TENSILE STRENGTH 
CASTABILITY COMPLEXITY b 
IMPERIAL SMELTING 


IMPERIAL SMELTING CORPORATION (SALES) LTD., 37 DOVER ST.,. LONDON, W.1 | 








? 
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Heavy rectangular 
dynapoise overarm 
with built-in vibra- 
tion damper for 
Teuch control starting troublesome jobs. 
and stopping by hy- 


draulically assisted { CINCINNATI 


engagement, \ SSNSISIA 










Ne 





Independent, direc- 
tional controls—longi- 
tudinal, cross and 
vertical 





Power operated, single lever 
eontrolied, speed and feed 
dial changes at front and 
rear working positions, 





Cuite-ia push button station 
and electrical controls, 
with automatic cut out of 
motor when electrical com- 
partment doors are opened. 


A ic disengag 

of hand cranks when re- 
leased. Pull-out quick-ad- 
justing micrometer dials. 





Duplicate set of Vertical screw en- 
control levers at closed and auto- 
rear working matically lubri- 
position. cated. 





BIG FEATURES OF THE 
CINCINNATI DIAL TYPE MILLING MACHINE 


Here is an up to the minute development of the already famous Cincinnati Dial 
Type Milling Machine, which is available in three styles—Plain, Universal and 
Vertical ; three sizes—2, 3 & 4 and in two speed ranges. These new machines 
offer versatility, convenience, ease and safety of operation coupled with out- 
standing cutting ability. Some of the design features leading to this performance 
are highlighted here, showing how each, in itself, makes an important contri- 
bution to the complete picture — the Cincinnati Dial Type Milling Machine. 


CINCINNATI MILLING MACHINES LIMITED, TYBURN, BIRMINGHAM, 24 


Sales Representatives for Great Britain and Northern Ireland : Charles Churchill & Co. Led., Coventry 
Read, Seuth Yardley, Birmingham, 25. Sales Representatives for Eire ; Booth Bros. Led., DubNa. 
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The latest development in 


FHLP. 


ENTIRELY NEW 


170/1939 in both drip-proof 
and totally enclosed models. 








INDUSTRIAL 


motor design 

















A new Hoover F.H.P. Motor incorporating 
all the latest design and technical develop- 
ments is now available. Prices are extremely’ 
competitive. Manufacturers wishing to have 
full information about the new motor’s 
outstanding performance and wide range of 
application are invited to write to: 


DUCTS DEPARTMENT 


HOOVER LIMITED 





CAMBUSLANG LANARKSHIRE 














SCOTLAND 





~ —_—— = —— 
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Te Harrison 


7" CENTRE SLIDING, SURFACING 
AND SCREWCUTTING LATHE 


A precision lathe of sturdy construction, specially 
designed for high production and easy maintenance. 
Pushbutton stations on apron and headstock minimise 
operational fatigue and provide immediate control. 
Ideal for toolroom or general purpose production. 


Available through leading Machine Tool Merchants. 





T.S. HARRISON & SONS LTD., UNION WORKS, HECKMONDWIKE, YORKS. 







JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 


AIR COMPRESSORS 





We have standard types for all capacities 


and pressures and can supply the most 


efficient and reliable machine for any duty. 


REAVELL & CO. LTD. - IPSWICH 


Telegrams: “ Reavell, Ipswich.” Telephone Nos. 2124-5.6 
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THE NEW AIRLESS 


ROTARY BARREL 


BLAST CLEANING MACHINE 


A cleaning capacity of 4 to 6 five-cwt loads per 
hour . requires very little floor space . needs 
no compressed air . operating power 17 h.p. 
unit construction cuts down foundation and 
installation costs. If you have a cleaning 
problem—put it up to 


SPENCER & HALSTEAD LTD 


BRIDGE WORKS, OSSETT, YORKS. TEL. 353/4 





139, TOWN LANE, DENTON MANCHESTER - - TELEPHONE DENTON 2934 
8, WEST STREET, EPSOM, SURREY - . - TELEPHONE EPSOM 2201 
333, ICKNIELD PORT ROAD, BIRMINGHAM, 16 - TELEPHONE EDGBASTON 1539 


60, ST. ENOCH SQUARE, GLASGOW, C.1 - - TELEPHONE CENTRAL 5909 
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Uj [ways (onsisten, 


HOSSTMANN 


_ - 
424 


Please send 
for Illustrated Brochures 


HORSTMANN. Precision 
Gauges, Gear Hobs and Fly Press 
Guards. 

Soar C. A. GRAY. Vernier Gauges, 

OU ra with the Measuring Pressure 
Limiting Device, and Internal 
Micrometers. 

Sole Concessionaires 


BROOKS & WALKER LTD. 
41, DOCKHEAD, LONDON, S.E.! 


Bermondsey 3535 (15 lines) ro Grams: Brassiness, Boroh, London 





DROP FORGINGS OF QUALITY CLEAN AND ACCURATE 
IN ALLOY AND CARBON STEELS 


TEL. SELLY OAK 1156 (4 LINES) TELEGRAMS MIDFORGE’ | 
MADE BY 


GEORGE MORGAN LTD) 


SELLY OAK BIRMINGHAM 29 | 2 
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Glassblower Thomas Riches 


Shaped for a purpose 


Each man to his craft - each product for a 
purpose, Making diamond tools is our craft 
and the tools we produce need little intro- 
duction to Engineers. Our long experience 
in this specialised field is at your disposal. 


Include our Diamond Data Sheets in your library 
VAN MOPPES & SONS of technical reference. Your name added to our 
regular mailing list will keep you informed of 
(DIAMOND TOOLS) LTD all new developments in the diamond tool field 


@Members of the Gauge and Too! Makers’ Assen. 


DIATIPT WORKS - NORTH CIRCULAR ROAD - CRICKLEWOOD - LONDON - N.W.2 - GLADSTONE 822! 
LL ARNE 
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ow MERCER = 


INSPECTION 
PRODUCTION 


Model 215 Abramson Precimeter Head, mounted on solid 
stand with coarse and fine adjustment. This head 
has little friction, combining unparalleled sen- 
sitivity on a constant measuring pressure, with a 
magnification factor far in excess of other mechan- 
ical comparators. This head can be supplied alone 
with a shank of 28 or 30mm. 


READINGS : 
.00imm. .0001°’ 
.0005mm. .00005°" 
.0001mm. .00001°’ 
Pressure 4-6 ozs. | 
| 
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A Complete Catalogue on Request. 


THOMAS MERCER LTD 
ST. ALBANS ENGLAND 


St. Alb 5313-4-5 Est. 1858 } 












































The exclusive Abwood 
Chip Breaker Grooving attachment 
. .. constant centre height to grinding 
point at all angles .. these are only 
two features of the Abwood Concentre 
Machine. A Precision Machine for 
grinding and lapping Carbide tipped 
tools or accurate grinding of high speed 
steel tools, with perfect angle control. 


"© ABWOOD 
CONCENTRE 


CARBIDE TOOL GRINDER 





THE ABWOOD TOOL & ENGINEERING CO. LTD. Princes Road, Dartford, Kent. Tel.: Darcford 2258/9 

















| 
| 
"| 





| | 
| 
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PN RVIP IE 
OAT 1837-1950 


EXPERIENCE & DEVELOPMENT 
IN HIGHEST QUALITY STEELS 
OF ALL GRADES 


Firth Brown supply steel rolls 
for every purpose; the fully hard 
type up to 32” diameter, weight 
15 tons, and the semi-hard type 
up to 56” diameter, weight 
40 tons, suitable for rolling steel, 
all non-ferrous metals, plastics 
etc. Ground with all grades of 
finish up to super-mirror. 







LIST OF 
PRODUCTS 


Forgings — Light and 
Heavy for special and 
general engineering. 


Forged Steel Drums and 
Pressure Vessels. 


Hardened Steel Rolls. 


Carbon and Alloy Steel 
Bars and Billets. 


Tyres and Laminated 
Springs. 


High Speed and Tool 
and Die Steels. 


Steel Castings. 











THOS. FIRTH & JOHN BROWN LTD., SHEFFIELD 
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For Gauges, Taps and 
all Precision Tools. 
Ensures maximum 

degree of accuracy 


after hardening. 


ENGINEERS 


Steel 
Makers 
since 


1776. 


Established 
1896 






























Bre 


INDUSTRIAL 
CLEANING 
MACHINES 


This illustration shows 
a machine cleaning 
crank cases in the pro- 
' duction line. 

! It is equally capable of 
cleaning small parts in Photographs by ceurtesy of ‘‘Machinery.” 


baskets. 
et r 


: Sole Agents for Great Britain : 











GEO. H. HALES MACHINE TOOL CO. LTD., Victor House, 1, Baker St., LONDON, W.1 


Designed and manufactured by : 
BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4 
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There are 
WILD-BARFIELD ELECTRIC FURNACES 


for all heat-treatment purposes 


ca 
Ilustration shows Self-Contained Horizontal ff 
Workshop Furnace for temperatures up 
to r0so° C \ 





WILD-BARFIELD ELECTRIC FURNACES LTD. 
ELECFURN WORKS, WATFORD BY-PASS, WATFORD, HERTS. 
Telephone: WATFORD 6094 (4 lines) Telegrams & Cables: ELECFURN, WATFORD 


= 








M.W-302 





PRESSURE REDUCING VALVES 





Designed and produced by 
experts, these valves give a 
maximum flow with immedi- 
ate sensitive pressure control 
and minimum sympathetic 
drop with variations of up- 
stream pressure. 

No glands, no sticking or 
chattering, readily accessible. 
Well-made and perfectly 
balanced these valves give 
excellent service under all 
conditions. 

Please state purpose of valve 
when ordering. 


Guar d for 12 th 


WILLIAMS & JAMES 


ENGINEERS) LIMITED 
GLOUCESTER a AME EN GtLAN D 











TELEPHONE: 





TELEGRAMS ano CABLES: “Compressor, Gloucester” 


24021 (2 LINES) 
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INTRODUCING 
Gon Shaving Wachines 
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INCORPORATING 


UNDERPASS 
TRANSVERSE 


ECCS oo a veppacs 


Unwersal developments in 
NOC MT UMELIN DCm a iam Ooo! Shoving 





Specification and literature sent on request 


W. E. SYKES LTD. stamnes - mippx - encLanp 


"Phone: STAINES 978-9 Grams: “SYKUTTER STAINES ” 
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For smooth; quiet —- 
Efficiency 4 SPROCKETS 


a 


— WORMS ——_ 
= STRAIGHT ——————— 


— BEVELS 4 HELICALS = 


= sPRAL a = 
——= BEVELS _ strength 


= worst = Y/ a purability 


oe 


Uy 


* MOTOR GEAR & ENGINEERING CO. .) 





ESSEX AND CORONA WORKS + CHADWELL HEATH © ESSEX © ‘Phone: SevenKues 3456 


PULTRA micro varnes 


@ 50mm.and 90mm. centre height. 


RTA) @ Very wide range of accessories. 
@ Ideal for turning, polishing, saw cutting, 
drilling, milling and grinding of small parts. 
@ For speeds up to 12,000 r.p.m. 





WRITE FOR CATALOGUE 


Lo 


4 earns 


' 


YOU CAN TURN A HATE. ON A PULTRA a 
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Dredgers are constructed to 
deal with anything from 
mud to rock, and as the 
buckets drag along the 
bottom of Harbours, Docks, 
Rivers, Canals, etc., they 
are subjected to very rough 
usage. 

When a bucket en- 
counters a rocky ridge, 
boulder or some similar obstacle, severe 
shock loads are imposed upon it and the 
bucket lip is subjected to considerable 


abrasion. The buckets range in size up to, - 


and even above twenty cubic feet capacity 
and weigh as much as two tons and it is 
obviously necessary for them to be 
capable of withstanding considerable 
stresses as well as the severe shock loads. 

As well as the buckets, many other 
parts of dredging machinery are made as 
steel castings, one in particular being of 
special interest. This is the top tumbler, 
a massive unit comprising one or two steel 
castings. On the larger sized Dredgers 


You can make wider use of. steel castings... 


‘The Secretaries, British Steel Founders’ Association, 30! Glossop Read, Sheffield. 
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Why a STEEL CASTING ?... 


of modern design, the top tumbler may 
be a single-piece casting 18-20 feet long 
and weighing 20 tons. 

This latter unit bears the full weight 
of a bend of 80-135 buckets weighing any- 
thing up to 200 tons, and to this is added 
the additional load which is transmitted 
during the digging operation. 

It would be impossible to produce 
parts of such complex design and requir- 
ing to bear such heavy loads by any other 
means. 





Our specialised knowledge is 
~ | RS 0) —s Ss offered to you in the supply of 
roses ane Castings from a few ounces up 

to 5 tons—in 


PHOSPHOR BRONZE 
GUNMETAL 
MANGANESE BRONZE 
ALUMINIUM BRONZE 


(Tensile Strength 45 tons per sq. in.) 


ALSO 
Light Alloy Castings - ‘BIRSO’ 
Chill-Cast Rods and Tubes 
Centrifugally-Cast Worm- 
Wheel Blanks - Ingot Metals 
Phosphor Copper - Phosphor 
Tin * Precision Machined Parts 

Finished Propellers Etc. 


Bli7a 


T. M. BIRKETT & SONS, LTD. ,, BILLINGTON & NEWTON LTD. 
HANLEY - STAFFS ossociauan LONGPORT - STAFFS 
h toke t 456 with Phone. Stoke-on-Trent 87303 4 & 88'47 
Grams Bronre, Phone, Longport 


Unproductive times can be considerably shortened by the use of 
CLINO-CLAMP standard clamps on all types of Machine Tools. They 
supersede the improvised packing pieces and holding down fixtures so often 
used in the machine shop. They are compact, rigid, give a positive grip 
and owing to very low over-all height they allow maximum clearance for 
cutting tools. 

Six different types of clamp are available and a combination of different 
types can be used for irregular shaped work. 

Fully descriptive folder will be sent on request. 


i: AND YANN IY. Machine Tool Company bie ed 


WAVERLEY ; ALBAN 
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\ Chains / 
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™ PARSONS CHAIN CO. LTD., STOURPORT-ON-SEVERN, WORCS. 





JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 


Step up 
sd melelUlaaleys| 


with 
VAUGHAN 
TRIPLE GEARED 
Pulley 
Blocks. 


ZES 
Available for 
DISPATCH 
IN 10 DAYS 


lige order 


Type A47 


They're 
LIGHTER 
STRONGER 


CHEAPER 


VAUGHAN 
Cranes, Runways and 
Pulley Blocks are 
made Dy 


RANE 


MAN 
Rie 


* EAST 1473 


MOULDS 
ac 


AND JIGS 


TRAMWAY PATH 
CHAM 
RREY 


Phone ; Mitcham 1624-5-6. 











ID 














JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 








The world's greatest display 
of labour-aiding equipment 














OLYMPIA LONDON 6-17 JUNE, 1950 
BRITAIN’S 
MECHANICAL HANDLING 
EXHIBITION 


The 1950 Mechanical Handling Exhibition 
at Olympia, London (Grand and National 
Halls) will provide a practical answer to the 
world-wide demand for mechanical aids in 
the battle for greater output and lower costs 
of production. Covering a total floor area 
of more than 200,000 square feet, it will be 
the world’s largest exhibition of its kind. 
The diversity of exhibits will include : 
CONVEYORS ELEVATORS AND RUN- 
WAYS . CRANES (FIXED AND MOBILE) 
AERIAL ROPEWAYS . INDUSTRIAL POWER 
TRUCKS . DUMPERS AND MECHANICAL 
SHOVELS . COAL, COKE AND ASH HAND- 
LING PLANTS FORK LIFT TRUCKS 
STACKERS . HOISTS AND PULLEY BLOCKS 
PNEUMATIC HANDLING PLANTS . SACK 
AND BAGGING MACHINES . SCREENING 
AND WASHING PLANTS CONVEYOR 
BELTS, GEARS, MOTORS & ACCESSORIES 
OF ALL KINDS. 

The Exhibition will embrace all forms of 
bulk and package handling, and many of the 
exhibits have never before been on view at 
any exhibition. 


The Exhibition is organised by “‘Mechanical 
Handling,” the Journal of Britain’s hand- 
ling industry, with the support of the 
leading trade associations. 


At the Convention, each day except June 


17th, well-known CONVENTION AND 


authorities and 
large-scale users of 'NDUSTRIAL FILMS 


mechanical handling plant will discuss its 
application to many different industries. 
At a special theatre in the Exhibition films 
will be presented showing various aspects 
of mechanical handling. An application 
form for free Convention tickets is 
included in the official brochure (see 
coupon below). 


No industrialist or production executive 
should miss this 

demonstrationof PLAN YOUR VISIT NOW 
the value of modern methods in meeting 
rising costs, increasing production per man 
hour and improving overall efficiency. 
Please fill in the form below. 


ORGANISED BY 


‘MECHANICAL HANDLING ” The Journal of Britain’s Handling Industry 
AN ASSOCIATED ILIFFE PRESS LTD. PUBLICATION 





To: ‘* Mechanical Handling,” 
Dorset House, Stamford Street, London, S.E.1, England. 


Please send me further particulars of the 1950 Exhibition, 
with Application Form for free admission tickets to the 
Exhibition and Convention, Travel information, etc. 


ae ae ee 

















Shiela | 
FULL DETAILS ; 
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FOR RELIABLE METAL CASTINGS 
SPECIFY 





REGISTERED TRADE MARK 


The Technically Controlled Castings Group 
18 ADAM STREET, LONDON, W.C.2. 
LAKE & ELLIOT, LTD., BRAINTREE SHOTTON BROS., LTD., OLDBURY 


S. RUSSELL & SONS, LTD., LEICESTER - HENRY WALLWORK &CO., LTD., MANCHESTER 
ALEX. SHANKS & SON, LTD., ARBROATH * JOHN WILLIAMS & SONS (CARDIFF) LTD 











Elevating 
Trucks 


(**Stackers’’) 






Just two models selected from our current catalogue 
which illustrates almost 200 models of trucks, trolleys, 
lifting trucks and other labour-saving devices specially 
designed to meet your needs. A posteard will bring 
you a copy. Write TODAY to: 


| TYNE TRUCK « TROLLEY co. LTD. 


= 66/68 Northumberland Street, Newcastle-on-Tyne, 
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HEAVY DUTY 


/TATHES 


OF ALL TYPES FROM I6"TO 100” CENTRES 






“CRAVEN” 16” CENTRES 
SUPER HIGH SPEED 
LATHE 


A high-production lathe for the 
modern cutting tool. Spindle speeds 
range from 4 to 400 r.p.m. and 
the headstock is fitted through- 
out with ball and roller journals. 
Screwcutting is standard, coning 
by gearing and taper turning by 
tangent bar are supplied to order. 


CRAVEN BROTHERS (Manchester) LIMITED 
VAUXHALL WORKS REDDISH STOCKPORT 
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TARCHER’ 
QUICK CHANGE 
COLLET CHUCK 


The Latest and Most Modern Quick Change Chuck 
ONE HAND ACTION 

NON-STOP change of tools in the quickest possible time. Positive driv: 

from top of collet in direct spindle line. Safety collar on collet for 

operator’s hands. All parts thoroughly hardened and accurately ground 
ensuring permanent concentricity and long life. 

= Free movement safety collar on collet protects 

Wat. hands from danger of revolving tool. 


Write for Catalogue No. 120 


HARDENED ALL OVER 
PERMANENT CONCENTRICITY : 


‘ARCHER’ TOOL WORKS, @¥@ZA) 
MILLHOUSES - SHEFFIELD,8 





That’s the drill! 


(Above) Ty pe 420R. Drilling capacity: 
14 inches. Weight 34 lb. Length 
13} inches. 


(/nset) Type 870R. Drilling, reaming 
and tapping capacity: 3 inches. 
Weight: 54lb. Length 20 inches. 





A Holman Rotodrill is the sort of pneumatic tool which any skilled worker is glad 





to use. Every drill in the range is robust, compact, light in weight and sensitiv 
but easy to handle. Each is powered by an efficient and economical vane-ty 

air motor with a patented blade-pressure control system, and all models readil 
lend themselves to a variety of uses. Types available include all sizes of reversin 
and non-reversing screw-feed drills, hand-held drills and woodborers. Full detail 
and specifications will be supplied on request. 1 


The first name 


for lasting service 
CAMBORNE. ENGLAND 
B.I.-F. BIRMINGHAM TELEPHONE: CAMBORNE 2275 (7 LINES) 
MAY 8th - 19th TELEGRAMS: AIRDRILL, CAMBORNEM 
- 9t SUBSIDIARY COMPANIES, BRANCHES & 
H.17 Outside Stand Nos. 1205 and 1104 AGENCIES THROUGHOUT THE WORLD 
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Printed by Maxwell, Love & Co., Ltd. Bradley's Buildings. White Lion Street, London, N.1. 
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